Bias in adoption based research: methodological and statistical implications for behavioral genetics by Riggins-Caspers, Kristin
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1997
Bias in adoption based research: methodological
and statistical implications for behavioral genetics
Kristin Riggins-Caspers
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Applied Behavior Analysis Commons, Behavior and Behavior Mechanisms
Commons, Biostatistics Commons, Developmental Psychology Commons, and the Genetics
Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Riggins-Caspers, Kristin, "Bias in adoption based research: methodological and statistical implications for behavioral genetics "
(1997). Retrospective Theses and Dissertations. 11739.
https://lib.dr.iastate.edu/rtd/11739
DWORMATION TO USERS 
This manuscript has been reproduced from the microfihn master. TJME 
fihns the text directly from the original or copy submitted. Thus, some 
thesis and dissertation copies are in typewriter &ce, while others may be 
from any type of computer printer. 
The quality of this reproduction is dependent upon the quality of the 
copy submitted. Broken or indistinct print, colored or poor quality 
illustrations and photographs, print bleedthrough, substandard margins, 
and improper alignment can adversely affect reproduction. 
In the unlikely event that the author did not send UMI a complete 
manuscript and there are missing pages, these will be noted. Also, if 
unauthorized copyright material had to be removed, a note will indicate 
the deletion. 
Oversize materials (e.g., maps, drawings, charts) are reproduced by 
sectioning the original, beginning at the upper left-hand comer and 
continuing from left to right in equal sections with small overlaps. Each 
original is also photographed in one exposure and is included in reduced 
form at the back of the book. 
Photographs included in the original manuscript have been reproduced 
xerographically in this copy. Higher quality 6" x 9" black and white 
photographic prints are available for any photographs or illustrations 
appearing in this copy for an additional charge. Contact UMI directly to 
order. 
UMI 
A Bell & Howell Information Company 
300 North Zeeb Road, Ann Arbor NO 48106-1346 USA 
313/761-4700 800/521-0600 

Bias in adoption based research: Methodological and statistical implications for 
behavioral genetics 
by 
Kristin Riggins-Caspers 
A dissertation submitted to the graduate faculty 
in partial fulfillment of the requirements for the degree of 
DOCTOR OF PHILOSOPHY 
Major Human Development and Family Studies (Child Development) 
Major Professor Jacques D. Lempers 
Iowa State University 
Ames, Iowa 
1997 
UMI Nxunber: 9725452 
UMI Microform 9725452 
Copyright 1997, by UMI Company. All rights reserved. 
This microform edition is protected against unauthorized 
copying under Title 17, United States Code. 
UMI 
300 North Zeeb Road 
Ann Arbor, MI 48103 
ii 
Graduate College 
Iowa State University 
This is to certify that the Doctoral dissertation of 
Kristin Riggins-Caspers 
has met the dissertation requirements of Iowa State University 
^Major Professor 
For the Major Program 
For the Graduate College 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
U1 
TABLE OF CONTENTS 
GENERAL INTRODUCTION 1 
Introduction 1 
Dissertation Organization 5 
Literature Review 6 
Assumptions in Behavioral Genetic Research 13 
Selective Placement 13 
Additive Versus Non-Additive Genetic Effects 15 
Twin Assimilation 16 
Equal Means and Variances 17 
Gene-Environment Interaction and Correlation 18 
Gene-Environment Interaction 19 
Gene-Environment Correlation 22 
Analytic Methods for Detecting Gene-Environm ent Correlations 23 
Research Designs in Behavioral Genetics 25 
PART L BIAS IN ESTIMATING GENETIC AND ENVIRONMENTAL 
INFLUENCES 30 
INTRODUCTION 31 
Methodological and Statistical Bias 32 
Bias in Behavioral Genetics 36 
Equal Environments Assumption 37 
Sample Representation 41 
Selective Placement 42 
Genetic Relatedness 44 
Research Questions 49 
METHODS 50 
Sample 50 
Sample 1: Catholic Charities 52 
San^>le 2: NIDA 53 
Procedure 54 
Measures 55 
Adoptive Parent Alcoholism 55 
Grade School Adoptee Conduct Disorder Symptoms 55 
Preschool/Grade School Adoptive Attention-Deficit Disorder Symptoms 55 
Aggression Symptoms 56 
Adoptee Alcohol and Anti-Social Personality Symptoms 56 
Adoptive Parent Knowledge 56 
iv 
RESULTS 57 
Analysis of Variance 57 
ANOVA's with biological Parent Alcoholism, Adoptive Parent Alcoholism, 
and Adoptive Parent Knowledge 60 
Male and Female Alcohol Synq)toms 60 
Female Preschool Attention-Deficit Disorder Symptoms 63 
Female Grade School Attention-Deficit Disorder Symptoms 66 
Female Aggression Symptoms 66 
Male Adult Anti-Social Personality Symptoms 69 
ANOVA's with Biological Parent Anti-Social Personality, Adoptive 
Parent Alcoholism, and Adoptive Parent Knowledge 71 
Alcohol Symptoms 71 
Female Preschool Attention-Deficit Disorder Symptoms 71 
Female Grade School Attention-Deficit Disorder Symptoms 74 
Aggression Symptoms 74 
Child Conduct Disorder Symptoms 76 
Model Specification 76 
Residual Plots 77 
Residual Analyses for Biological and Adoptive Parent Alcoholism 78 
Female Preschool Attention-Deficit Disorder Symptoms 78 
Female Grade School Attention-Deficit Disorder Symptoms 78 
Male Adoptee Alcohol Symptoms 78 
Male Adoptee Anti-Social Personality Symptoms 78 
Female Adoptee Aggression 79 
Residual Analyses for Biological Parent Anti-Social Personality and 
Adoptive Parent Alcoholism 79 
Hierarchical Regression: Testing for Moderation 79 
Hierarchical Regression: Biological and Adoptive Parent Alcoholism 81 
Female Preschool Attention-Deficit Disorder Symptoms 81 
Femiale Grade School Attention-Deficit Disorder Symptoms 83 
Female Aggression Symptoms 84 
Male Alcohol Use Symptoms 85 
Male Adult Anti-Social Personality 88 
Hierarchical Regression: Biological Parent Anti-Social Personality and 
Adoptive Parent Alcoholism 90 
Female Preschool Attention-Deficit Disorder Symptoms 90 
Female Grade School Attention-Deficit Disorder Symptoms 92 
Male and Female Adoptee Aggression Symptoms 94 
GENERAL SUMMARY 98 
V 
PART n. FAMILY ENVIRONMENT AS MEDIATOR FOR EFFECTS OF 
ADOPTIVE PARENT KNOWLEDGE 104 
INTRODUCnON 105 
Mediation 105 
Mediated Moderation 107 
Moderated Mediation 110 
Evocative Gene-Environment Correlation 112 
METHODS 114 
Sample 114 
Measures 114 
Family Environment Scale 114 
Early Helping Questionnaire 114 
Parental Bonding Questionnaire 115 
RESULTS 116 
Mediation 116 
Family Environment Scale: Female Adoptees 118 
Family Environment Scale: Male Adoptees 122 
Early Helping Questionnaire and Parental Bonding Questionnaire 126 
Mediated Mo^ration 126 
Step One; ANOVA's for Adoptee Outcomes (Biological and Adopted 
Parent Alcoholism) 130 
Step One: ANOVA's for Adoptee Outcomes (Biological Parent Anti-Social... 
Personality and Adoptive Parent Alcoholism) 130 
Step Two: Adoptee Report Family Environment Scale (Biological 
and Adoptive Parent Alcoholism) 132 
Step Two: Mother Report Family Environment Scale (Biological 
and Adoptive Parent Alcoholism) 134 
Step Two: Father Report Family Environment Scale (Biological 
and Adoptive Parent Alcoholism) 135 
Step Two: Adoptee Report Family Environment (Biological Parent 
Anti-Social Personality and Adoptive Parent Alcoholism) 135 
Step Two: Mother Report Family Environment (Biological Parent 
Anti-Social Personality and Adoptive Parent Alcoholism) 135 
Step Two: Father Report Family Environment (Biological Parent 
Anti-Social Personality and Adoptive Parent Alcoholism) 135 
Moderated Mediation 138 
Parental Bonding Questionnaire: Maternal Care (Biological and 
Adoptive Parent Alcoholism) 138 
Parental Bonding Questionnaire: Maternal Care (Biological Parent 
Anti-Social Personality and Adoptive Parent Alcoholism) 140 
vi 
Parental Bonding Questionnaire: Maternal Overprotection (Biological 
and Adoptive Parent Alcoholism) 141 
Parental Bonding Questionnaire: Maternal Oveiprotection (Biological 
Parent Anti-Social Personality and Adoptive Parent Alcoholism 142 
Parental Bonding Questionnaire: Paternal Care (Biological and 
Adoptive Parent Alcoholism) 146 
Parental Bonding Questionnaire: Patemal Care (Biological Parent 
Anti-Social Personality and Adoptive Parent Alcoholism) 147 
Parental Bonding Questionnaire: Patemal Oveiprotection (Biological 
and Adoptive Parent Alcoholism) 148 
Parental Bonding Questionnaire: Patemal Overprotection (Biological 
Parent Anti-Social Personality and Adoptive Parent Alcoholism) 151 
Early Helping Questionnaire: Maternal Esteem Support (Biological 
and Adoptive Parent Alcoholism) 153 
Early Helping Questionnaire: Matemal Esteem Support (Biological 
Parent Anti-Social Personality and Adoptive Parent Alcoholism) 158 
Early Helping Questionnaire: Matemal Instrumental Help (Biological 
and Adoptive Parent Alcoholism) 163 
Early Helping Questionnaire: Matemal Instrumental Help (Biological 
Parent Anti-Social Personality and Adoptive Parent Alcoholism) 165 
Early Helping Questionnaire: Paternal Esteem Support (Biological 
and Adoptive Parent Alcoholism) 167 
Early Helping Questionnaire: Patemal Esteem Support (Biological 
Parent Anti-Social Personality and Adoptive Parent Alcoholism) 170 
Gene-Environment Correlation 172 
Family Environment Scale 172 
Early Helping Behaviors and Parental Bonding Questionnaires 173 
GENERAL SUMMARY 178 
GENERAL CONCLUSIONS 184 
APPENDIX A: HERTTABILITY CALCULATIONS 193 
APPENDIX B: MEASURES 195 
APPENDIX C: RESIDUAL PLOTS 203 
APPENDKD: MEDIATION AND MEDIATED MODERATION 210 
REFERENCES CTTED 217 
1 
GENERAL INTRODUCTION 
Introduction 
Researchers have long examined the genetic and environmental influences on 
psychopathology and have employed two basic types of designs to examine the above issue; 
twin designs and adoption designs (Heath, 1995). The present study examined a potential 
bias in the latter method in that the assumption of independence between the biological 
parent and adoptive parent is violated. Under conditions of non-independence, genetic 
estimates can not be argued as purely genetic nor can environmental estimates be argued as 
purely environmental (Horn, 1983). The quality of the family envirormient and parent-child 
relationship was the mechanism through which adoptive parent knowledge was hypothesized 
to operate (Baden & Howe, 1992; Bell, 1979; Dix, 1993; Dix, Ruble, & Zambarano, 1989; 
Johnston & Patenaude, 1994; Rickard, Graziano, &, Forehand, 1984). 
The above question was posed due to changing policies regarding access to adoption 
records and increasing occurrences of open adoptions (De Woody, 1993). Since 1986, a series 
of court rulings have addressed the responsibility of social service agencies to disclose 
pertinent information about a child's social and physical history (DeWoody, 1993; Kopels, 
1995). Wrongful adoption suits have predominantly addressed disclosure of health related 
issues and have gone in favor of adoptive parents with the argument that disclosure allows 
for increased efficiency in implementation of interventions for children who are at risk for 
developing psychological or physical disabilities resulting from their biological histories 
(Berry, 1992; DeWoody, 1993; Gross, 1993). 
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In a separate arena, adoptive families have been utilized for estimating genetic and 
environmental contributions to individual differences. Behavioral geneticists who use the 
adoption paradigm have examined how biases might arise from existing adoption procedures. 
For example, similarities between biological parents and adopted away children can be 
inflated due to selective placement in that the adoptive parents and biological parents are 
similar on a heritable trait For example, children of intelligent biological parents might be 
placed in homes of equally intelligent adoptive parents thereby making the adopted away 
child would more similar to the biological parent than if the child had been placed in an 
adoptive home of lesser intelligence. 
Traditionally, potential biases have been conceptualized as intervening through already 
existing paths of influence depicted in a model of genetic and environmental influences. 
Selective placement is represented by a correlation between the characteristics of a biological 
parent and an adoptive parent Similarly, assortative mating is estimated by a correlation 
between biological or adoptive mothers and fathers (Carey & Rice, 1983). Few have 
examined how an additional variable (e.g., adoptive parent knowledge) might result in bias 
by either mediating genetic or environmental effects or by interacting with genetic and 
environmental effects (Kessler, Heath, and Eaves, 1994; Scarr, 1968; Scarr & Carter-
Saltzman, 1979; Scarr, Scarf, & Weinberg, 1980; Scarr, Scarf, & Weinberg, 1981). The 
present study tested the effect of a third variable, adoptive parent's knowledge about 
biological parent characteristics, on estimates of genetic and environmental contributions to 
adoptee outcomes using models of mediation and moderation and variants thereof (e.g., 
mediated moderation, moderated mediation) (Baron & Kenny, 1986). 
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With regard to the outcomes used in the present study, researchers have found that 
alcoholism and related personality traits (e.g., anti-social personality, anxiety) are moderately 
to highly heritable (Heath, 1995; Searles, 1988). In addition, evidence of gene-environment 
interactions and gene-environment correlations have begun to provide important information 
about the paths of influence in the development of alcoholism and substance abuse (Cadoret, 
Yates, Troughton, Woodworth, & Stewart, 1995a, 1995b; Cloninger, Bohman, Sigvardsson, 
1981). Gene-environment interactions are evident when different genotypes are expressed 
differently in different enviroimients, whereas gene-environment correlation refers to the co­
variation of genes and environment (Plomin, DeFries, & Loehlin, 1977). Relevant to the 
current study is the reactive gene-environment correlation (Plomin, DeFries, & Loehlin, 
1977). Reactive gene-environment correlation is driven by the genotype of the child in that 
the environment is viewed as being influenced by or reacting to characteristics of the child 
(Plomin et al., 1977; Scarr & McCartney, 1983). 
Including estimates of adoptive parent knowledge has interesting implications for 
adoption designs when considering gene-environment interaction and reactive gene-
environment correlation. Gene-environment interaction would be evidenced if differential 
outcomes were found for adoptees placed in homes with more or less adoptive parent 
knowledge (Plomin et al., 1977). The impact of adoptive parent knowledge about biological 
parents' characteristics on reactive gene-environment correlation, on the other hand, is more 
complex and would involve differential reactions to child characteristics given the type of 
information known by the adoptive parent 
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An additional way in which adoptive parent's knowledge might effect genetic and 
environmental influences combines gene-environment interaction and reactive gene-
environment correlation. This type of pattern of relationships is known as moderated 
mediation where the moderating effects of adoptive parent knowledge is mediated by a 
reactive gene-environment correlation (Baron & Kenny, 1986). For example, an adoptive 
parent might react differently to a child's behavior (e.g., aggression, attention-deficit disorder 
symptoms) if the status of the biological parent is known. The adoptive parent could be 
either fatalistic and respond negatively to shared characteristics of the adopted child and 
their biological parent or the adoptive parent could respond in a compensatory fashion. 
In summary, the present study consisted of two parts. Part one estimated the degree to 
which omitting a variable assessing adoptive parent knowledge resulted in biased estimates 
of genetic and environmental influences. A moderating relationship was proposed in which 
stratifying by different levels of adoptive parent knowledge would result in different 
estimates of genetic and enviroimiental effects within each group. If different genetic and 
environmental estimates for a specific adoptee outcome are found at each level of adoptive 
parent knowledge, then ignoring the effects of adoptive parent knowledge could lead to 
erroneous conclusions about the relative significance of genes and envirormient. 
The second part of the study examined the mechanism through which adoptive parent 
knowledge might influence adoptee outcomes. Specifically, family environment and 
characteristics of the adoptive parent-adopted child relationship were identified as mediating 
variables in the relationship between adoptive parent's knowledge and adoptee outcomes. 
Mediated moderation was used to test for the degree to which family enviromnent mediated 
5 
the moderating effect of adoptive parent knowledge on adoptee outcomes. Finally, 
moderated mediation was used to examine whether the mediational role of family 
environment or the parent-child relationship differed across levels of adoptive parent 
knowledge. 
Dissertation Organization 
The present dissertation is organized in two parts. The first part addresses the biasing 
affect of adoptive parent knowledge on genetic and environmental predictors of adoptee 
outcomes. The second part used the following models of association to test the mechanism 
through which adoptive parent knowledge might lead to biased estimates of genetic and 
environmental effects; mediation, moderated mediation, mediated moderation, and evocative 
gene-environment correlations. Three appendices are included. The first appendix contains 
heritability estimation equations. The second appendix contains measures used in the studies. 
Finally, the third appendix contains residual plots used for examining model 
misspecification. 
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Literature Review 
In two groundbreaking articles, Cronbach (1957,1975) emphasized the importance of 
recognizing each of the "two disciplines of science" (e.g., correlational and experimental) as 
significant contributors to understanding psychological phenomena. Even more importantly, 
Cronbach discussed the role of experimental methods in identifying confounding variation 
sometimes not recognized by correlational methods. This perspective is important when 
considering one of the most rapidly developing areas of psychological research today, 
behavioral genetics, which has emerged as the most significant method for examining the 
relative contribution of genetics and environment to individual differences. 
Twin designs and adoption designs are used to partial out the relative significance of both 
genetics and the enviromnent to individual differences. With both designs, the primary 
method of determining genetic similarity is correlational in nature in that associations 
between individuals of varying degrees of genetic similarity are compared across different 
groups. Given that the research is correlational in nature, potential confounds often arise and 
threaten the ability to interpret the findings. For example, selective placement is a potential 
confound in adoption research due to its potential for inflating genetic effects. Following 
from rules of path analyses, greater similarity, or in other words a correlation, between 
adoptive parents and biological parents provides an additional path for genetic effects to be 
transmitted to the child (Plomin, 1986). Ignoring this path results in an overestimation of 
genetic effects (Horn, 1983). 
Twin assimilation is assumed to confound twin research with greater physical similarity 
between monozygotic than dizygotic twins resulting in more similar treatment from the 
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environment for the former pair of twins (Plomin, 1986; Scarr, Webber, Weinberg, & Wittig, 
1981). Researchers have investigated the effect of these confounds as well as others (e.g., 
assortative mating, additive vs. non-additive genetic effects) so as to determine their impact 
Where present, modeling techniques have proven effective in partialling out their influence 
by estimating the association between biological and adoptive parents on certain 
characteristics and including these paths in the models estimating genetic and environmental 
influences (Loehlin, 1992; Plomin, 1995; Scarr, Webber, Weinberg, & Wittig 1981). 
Despite these attempts at taking care of confounds associated with different 
methodologies, one potentially vital issue has remained unrecognized within adoption 
designs and within reared-apart twin designs: the degree to which the adoptive parent is 
knowledgeable about physical, social, or psychological characteristics of the biological 
parent Greater awareness of biological parents' characteristics by the adoptive parent could 
potentially impact estimates of heritability. Adoptive parent's interpretation of adoptee 
behavior could be influenced by attributions based on their knowledge of the biological 
parents' characteristics, thereby influencing the degree to which the adoptee evokes certain 
responses. 
Consideration of adoptive parents' knowledge about biological parent characteristics can 
be investigated through several analytical methods. Baron and Kenny (1986) discuss three 
different patterns of associations: moderation, mediation, and mediated moderation. There 
are several criteria used to identify which pattem of association best represents certain data 
and theory. Moderation is present when a "qualitative or quantitative variable affects the 
strength and/or direction of the relation between an independent or predictor variable and a 
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dependent criteria" (see Figure 1; p. 1174, Baron & Kenny, 1986). The process of 
identifying a moderating effect involves inclusion of a main effect between a independent 
variable (e.g., biological parent's alcoholism/ anti-social personality (ASP) or adoptive 
parent's alcoholism) and a dependent variable (e.g., adoptee outcomes) (paths 1 and 2, see 
Figure 1) and between a moderating variable (e.g., adoptive parent knowledge) and a 
dependent variable (e.g., adoptee outcomes) (path 3, see Figure 1). Finally, an interaction 
term between the moderator variable and the independent variables (paths 4 and 5, see 
Figure 1) is included. If this final path is significant, then moderation is said to exist (Baron 
& Kermy, 1986). 
Mediation, on the other hand, occurs when a third variable serves as an intervening 
variable in the relationship between an independent and a dependent variable (see Figure 2). 
There are three steps to testing a mediational relationship. The first step involves correlating 
an independent variable (e.g., adoptive parent knowledge) with a dependent variable (e.g., 
adoptive family enviromnent) (path a, see Figure 2a), as well as correlating the same 
independent variable with a mediating variable (e.g, family environment) (path b, see Figure 
2a). Significant zero-order correlations must be present in order to test for mediation (Baron 
& Kenny, 1986). The third step involves regressing the dependent variable on both the 
mediator variable and the independent variable simultaneously. If the path between the 
independent variable and the dependent variable is reduced to non-significance (path a, see 
Figure 2c) and the paths between the independent variable and the mediator variable (path b, 
see Figure 2c) and between the mediator variable and the dependent variable (path c, see 
Figure 2c) are significant, then mediation is present (Baron & Kenny, 1986). 
Adoptive Parent 
Knowledge 
Biological Parent 
Alcoholism/ASP 
Adoptive Parent's 
Alcoholism 
Adoptive Parent's alcoholism 
Adoptive Parent Knowledge 
Biological Parent Alcoholism/ASP 
Adoptive Parent Knowledge 
Figure 1. Model of Moderation. (Baron & Kenny, 1986), 
Adoptee Outcomes 
NO 
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Mediation and moderation can be combined in a single model to produce mediated 
moderation (Baron & Keimy, 1986). The manner in which mediated moderation is tested 
merely combines the processes of testing for mediation and moderation (see Figure 3). 
Specifically, moderation is tested as described above and, in the present example, involves 
regressing adoptee outcomes on the main effects of biological parent alcoholism or ASP, 
adoptive parent knowledge, as well as the interactions between adoptive parent knowledge 
and biological parent's alcoholism/ASP (path a, see Figure 3a) and the interaction between 
adoptive parent's knowledge and adoptive parent's alcoholism (path a, see Figure 3a). 
Mediation is tested using family environment as the mediating variable and involves 
computing zero-order correlations between the interaction terms identified above and the 
family environment (paths bl and hi, see Figure 3b). Adoptee outcomes are then regressed 
on all main effects including family environment (path b, see Figure 3c) and the interaction 
between biological parent alcoholism/ASP and adoptive parent knowledge (path ai, see 
Figure 3c), as well as the interaction between adoptive parent's alcoholism and adoptive 
parent's knowledge (path a2, see Figure 3c). If mediated moderation exists, then the path 
between adoptee outcomes and the interaction terms (paths aj and a2, see Figure 3c) should 
weaken upon entering family environment (Baron & Kenny, 1986). Including an interaction 
term between family environment and biological or adoptive parent characteristics (path d, 
see Figure 3c) should not change the above findings, nor should the interaction be significant 
(Baron & Kenny, 1986). 
Finally, moderated mediation merely investigates whether or not a mediational 
relationship holds at each level of a moderating variable (e.g., adoptive parent's knowledge). 
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^ Family ^ 
Enviromnent 
Adoptive Parent 
Knowledge > Adoptee Outcome 
Figure 2a 
^ Family ^ 
Environment 
Adoptive Parent 
Knowledge y Adoptee Outcome 
Figure 2b 
Family ^ 
Environment 
Adoptive Parent 
Knowledge / Adoptee Outcome 
Figure 2c 
Figure 2. Mediational Model of Association (Baron & Kenny, 1986). 
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v Char. > 
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Adoptive Parent 
Knowledge Adoptive Parent Alcoholism 
Bioiogicai Char. 
Adoptive Parent Knowledge 
Adoptive Par. Know^ 
Figure 3a 
Adoptive Parent 
Alcoholism 
biological Parent 
Char. ^ Adoptee Outcomes 
Adoptive Parent 
Knowledge 
Adoptive Parent Alcohohsm Family Env. 
Biological Char. 
Adoptive Parent Knowledge 
Adoptive Par. Know^ 
Figure 3b 
Adoptive Parent 
Alcoholism 
riological Parent 
Char. V Adoptee Outcomes 
Adoptive Parent 
Knowledge Family Env. 
Bioiogicai Char. Adoptive Parent Alcoholism 
Adoptive Par. Know/" Adoptive Parent Knowledge 
Family Env. 
Bio. Char 
Figure 3c 
Figure 3. Model of Mediated Moderation. (Baron & Kenny, 1986). 
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Moderated mediation is tested after a mediational association has been confirmed (see Figure 
4). The actual test involves entering an interaction between the moderating variable (e.g., 
adoptive parent knowledge) and the mediating variable (e.g., family environment). If the 
interaction is significant and the mediational association remains significant, then moderated 
mediation is confirmed (Baron & Kenny, 1986). 
Assumptions in Behavioral Genetic Research 
The validity of the estimation of heritability assumes that the post-natal ties between the 
biological parent and the adopted child have been severed and that biological parent's 
characteristics are unrelated to the family environment The validity of the heritability 
estimate is based on assumptions derived from quantitative genetics and polygenic models of 
individual variation (Jensen, 1980). These assumptions include a lack of selective placement, 
additive genetic effects, a lack of twin assimilation, equal means and variances between 
adoptive and non-adoptive groups, and minimal effects of active and reactive gene-
environment correlations (Plomin, Loehlin, and DeFries, 1985). Violation of any of these 
assumptions would result in either overestimating or underestimating the relative 
contribution of genes and environment. 
Selective Placement. Selective placement can only be detected in adoption designs and 
only if information on both the biological and adoption parents has been collected. Plomin et 
al. (1985) report correlations ranging from .32 and .42 between biological mothers' and 
adoptive parent's education and IQ. Relatively little support has been shown, however, for 
the presence of selective placement for personality characteristics (Braungart-Reiker, Rende, 
Plomin, DeFries, & Fulker, 1995; Plomin, DeFries, & Fulker, 1994). 
14 
Adoptive Parent 
Alcoholism . 
Adoptee 
Outcomes Biological Par. Chan 
. 9 
Adoptive Parent Knowledge 
Family Env. Biological Char. 
Adoptive Parent 
Alcoholism Adoptive Par. Know. 
Mediation 
CBiological Par. ^ Char. 
(^^A^tive Parent Knowledge^ 
Adopave Parent 
Alcoholism 
Adoptee 
Outcomes 
Biological Char. 
Family Env 
doptive Par. Know 
Family Env 
X 
Adoptive Parent Knowledge Adoptive Parent Alcoholism 
Adoptive Parent Knowledge 
Moderated Mediation 
Figure 4. Moderated Mediation. Family Env. = FES, Early Helping Questionnaire, Parental 
Bonding Questionnaire; Biological Characteristics = Alcoholism, ASP (Baron & Kenny, 
1986). 
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Cadoret, Yates, Troughton, Woodworth, and Stewart (1995) found an interaction effect 
in which selective placement was found to be significant for female adoptees but not for 
male adoptees. Females whose biological parents were identified as anti-social were less 
likely to be placed in a disturbed adoptive home. Pederson, Plomin, McCleam, and Friberg 
(1988) found selective placement accounted for up to 16% of the variance when predicting 
neuroticism and extroversion in twins reared-apart and together. Although argued to be a 
small effect, the inconsistent findings suggest that researchers should continue to partial out 
the effects of selective placement. 
Additive Versus Non-Additive Genetic Effects. Within a pure adoption design (i.e., 
excluding twins reared-apart), additive versus non-additive genetic effects can not be 
estimated by any statistical means. Polygenic theory argues that additive effects consist of "a 
number of small, similar, and independent influences that either enhance or diminish the 
development of a person's intelligence" (p. 80, Jensen, 1980). Each independent effect is 
associated with a specific gene. Consequently, those characteristics of the child that result 
from a polygenic distribution will be directly inherited from the biological parent. 
Non-additive genetic effects, on the other hand, refer to dominance and epistasis. 
Dominance pertains to the relationship of genes within a specific locus whereas epistasis 
refers to the interactive relationship between genes across different loci. Non-additive 
genetic effects are a result of recombination during the reproductive process and are, 
therefore, specific to a generation. 
The two types of genetic effects, additive and non-additive, are represented by two 
different types of heritability: broad and narrow (DeFries, Plomin, & Loehlin, 1994; Jensen, 
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1980). Broad heritability refers to the total genetic effect influencing the total variance of a 
phenotype (e.g., additive and non-additive genetic effects). Narrow heritability, on the other 
hand, refers to only those genetic effects that are directly transmitted between generations 
(e.g., additive genetic effects). The use of monozygotic and dizygotic twins provide some 
interpretation of the influence of each type of genetic effect on phenotypic variation. These 
techniques are out of the realm of this discussion but are mentioned to demonstrate that with 
alternate designs, these effects can be estimated and controlled (for details refer to Loehlin, 
1992). 
Twin Assimilation. The assumption of twin assimilation, or lack thereof, is only relevant 
to adoption designs that include twins. Twin assimilation refers to the environments of 
monozygotic twins being more similar than dizygotic twins due to their greater similarity in 
physical appearance (Scarr & Carter-Saltzman, 1979; Kendler, Neale, Kessler, Heath, & 
Eaves, 1994). It is argued that twin assimilation would differentially increase the similarity 
between monozygotic twins but not dizygotic twins thereby inflating the heritability estimate. 
Loehlin (1992) reports several studies that have examined this effect by comparing varying 
degrees of equal (e.g., dressing the same, encouragement of similar interests, etc.) versus 
unequal (e.g., degree of physical similarity) treatment of monozygotic twins. Findings have 
suggested a lack of support with correlations ranging from -.08 to .13 between differential 
treatment by parents of MZ twins versus DZ twins and personality measures. 
Another method for testing the twin assimilation assumption involves comparing 
monozygotic twins whose zygosity is correctly and incorrectly identified. Goodman and 
Stevenson (1991) compared levels of parental warmth and criticism for monozygotic (MZ) 
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twins who were mistakenly thought to be di;tygotic twins with MZ twins who were correctly 
identified as such. The findings showed no differences in levels of warmth and criticism 
between the two groups suggesting that physical appearance did not inflate environmental 
similarities (Goodman & Stevenson, 1991; Plomin, 1994; Scarr & Carter-Saltzman, 1979). 
Therefore, the assumption regarding the absence of a twin assimilation effect appears to be a 
valid assumption and, to date, twin assimilation does not threaten to any great extent the 
validity of behavioral genetic designs using twins as informants. 
Equal Means and Variances. With respect to equal means and variances between 
comparison groups, several potential biases exist. Given the fact that the findings most 
commonly reported are correlational in nature, the implications of unequal variances could 
be considerable due to the fact that correlations are influenced by the range (e.g., restricted) 
and distribution of variables (e.g., skewed). Use of means in comparisons are also at risk of 
bias due to the influence of systematic bias on within-group and between-group variance 
(Applebaum & McCall, 1983; Cronbach, 1957, 1975; Walker & Emory, 1985). Greater 
within group variance would result in decreased ability to find significant between group 
differences for a specified variable (Applebaum & McCall, 1983). Under such conditions, 
correlational and analysis of variance methods are combined through the use of analysis of 
covariance (Applebaum & McCall, 1983). 
Some argue that both methods (e.g., mean comparisons and correlations) should be 
employed so as to clarify the findings (Walker & Emory, 1985). For example, examining 
mean differences allows greater detection of envirormiental influences whereas correlations 
better detect genetic effects. This distinction arises due to the question asked. Identification 
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of genetic effects requires demonstration of equal rank on the characteristic of interest and, 
thus, correlations. Enviroimiental influence, on the other hand, are not characterized by a 
single "representative" element and, thus, correlation would underestimate its influence. The 
concept of aggregation helps to clarify how mean comparisons might be an advantage when 
dealing with a multi-dimensional construct such as the family environment. Comparing 
means allows a nondescript method of examining equivalence on a characteristic without 
having to identify a single variable as representative of the construct. 
Walker and Emory (1985) demonstrate how the use of both methods is useful in 
disentangling the genetic and environmental components of intelligence. Specifically, they 
showed that although the genetic effect (e.g., the correlation between adoptees and their 
biological parent) is substantial, the mean adopted child score is higher than the biological 
parent score suggesting an environmental effect as well.' 
Gene-Environment Interaction and Correlation 
The role of gene-envirormient interaction and gene-environment correlation has become 
a major issue and is no longer assigned the non-influential role once assumed (DeFries, 
Plomin, & Fulker, 1994). The potential impact of both associations between genes and 
environment (i.e., interactions versus correlations) have different implications for 
interpretation. Gene-environment interaction refers to the dependence of a phenotypic 
expression of a genetic trait on the environment in which it is expressed. The example given 
by Plomin and associates (1994) describes a child high on the trait for introversion being 
uninhibited with a small group of friends and highly inhibited with a large group of 
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unfamiliar children. This situation would differ for a child high on extroversion who behaves 
the same in both situations. 
Gene-Environment Interaction. Plomin et al. (1994) report several interesting gene-
environment interactions found within the Colorado Adoption Project (CAP) data set. The 
CAP is a longitudinal family adoption study in which 245 adoptive families and 245 matched 
non-adoptive families have been followed since 1975 (Plomin, 1994). This study included 
measures from the adopted child, adoptive parents, and the biological parents of the adopted-
away children. Younger non-adoptive siblings, biologically related children raised in the 
same non-adoptive home, and adoptive siblings, biologically unrelated children raised in the 
same adoptive home, were also included. 
Several interactions worth mentioning were found in the above data set. The relationship 
between biological mother psychiatric status (e.g., depressed, anxious, sociopathic) and child 
behavior outcomes as measured by the Child Behavior Checklist (Achenbach &. Edelbrock, 
1983) was found to depend on the adoptive family environment. Using the Family 
Environment Scale (Moos & Moos, 1981), the authors found that families with low scores on 
the Relationships sub-scale and adoptive children with a genetic propensity for depression 
experienced greater anxiety than children without a genetic propensity for depression. For 
families high in the Relationships dimension, biological status seemed to make no 
' The seemingly disparate findings were reconciled by Walker and Emory (1985) 
through the use of testing for significant differences in the magnitude of correlations between 
the adoptee and the biological parent and between the adoptee and the adoptive parent, hi 
addition, regression coefficients were tested to determine differences in standard deviation. 
None of the parameters tested were significantly different. 
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difference. Finally, children low on a genetic predisposition for depression were not affected 
by differences in family environment 
Another interesting example with a somewhat different interpretation involved the 
System Maintenance scale of the FES and biological mother sociopathy. Specifically, 
children with a genetic propensity for sociopathy who had families with low scores on the 
System Maintenance sub-scale showed a greater risk for exhibiting delinquent behavior. This 
difference did not emerge for families with high scores on the System Maintenance subscale. 
Finally, and perhaps the most intriguing, was the impact of high System Maintenance on 
sociopathy. In other words, higher system maintenance served as a protective factor for 
children with low levels of genetic propensities for sociopathy. Higher system maintenance 
was found to result in greater delinquency if the child did not have a genetic propensity for 
children with a high genetic propensity for sociopathy and as a risk factor for children with a 
low genetic propensity for sociopathy. Without examining the gene-environment interaction, 
these differential effects of family environment would not have been detected. 
In another study, Bergeman, Plomin, McCleam, Pederson, and Friberg (1988) found 
partial support for gene-environment interactions when examining personality characteristics 
in reared-apart twins from the Swedish Adoption/Twin Study of Aging (SATSA; McCleam, 
Pedersen, Plomin, Nesselroade, & Friberg, 1987; Pederson, Friberg, Floderus-Myrhed, 
McCleam, & Plomin, 1984). SATSA is a combined twin-adoption study in which the 
traditional twin approach of comparing intra-class correlations between monozygotic and 
dizygotic twins is extended by using MZ and DZ twins who have been reared together and 
apart. A cross-twin correlation provides support for genetic effects when Twin A's 
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characteristics significantly predict outcomes reported by Twin B. Using this procedure, the 
authors found several significant interactions between the cross-twin correlation and family 
environment as rated by Twin A when predicting Twin B's personally. 
With regard to alcoholism and other maladaptive behaviors (e.g., attention-deficit 
disorder, conduct disorder), an intriguing interaction has been reported in that females and 
males are differentially influenced by genetic and environmental contributions to these 
characteristics (Cadoret, Yates, Troughton, Woodworth, & Stewart, 1995; Cutrona, Cadoret, 
Suhr, Richards, Troughton, Schutte, & Woodworth, 1994; McGue, 1993; McGue, Pickens, & 
Svikis, 1992). In a study by Braungart-Ricker, Rende, Plomin, DeFries, & Fulker (1995), the 
relationship between family environment and child behavior problems was mediated 
genetically for males and environmentally for females. The findings showed that in 
comparison to non-adopted males, adopted males showed weaker associations between 
dimensions of the family environment and problem behaviors. For female adoptees, however, 
the associations were equal across both adopted and non-adopted groups. 
In a review of several major adoption studies, Qoninger, Sigvardsson, Gilligan, 
Knorring, Reich, & Bohman (1989) found significant sex differences in the etiology of 
alcoholism in that males were at higher risk of developing the disorder if both biological 
parents were alcoholics, whereas female adoptees were at risk if only the mother was 
alcoholic. Differences in the heritability of alcoholism for males and females were also found 
to depend on the type of alcoholism studied (McGue, 1993). Type I alcoholism, which is 
characterized by late age onset and anxiety about drinking, has been foimd to be equally 
heritable in both males and females. Type n alcoholism, on the other hand, is characterized 
22 
by early age onset, alcohol-related aggression, and legal problems and has been found to be 
strongly heritable for males but not for females. 
In a twin study, McGue, Pickens, & Svikis (1992) found differences in heritability of 
alcoholism for male and female monozygotic and dizygotic twins. Same-sex male 
monozygotic twins had higher concordance for alcoholism than same-sex dizygotic twins. In 
addition, when examining opposite-sex dizygotic twins, the researchers found greater 
alcoholism in male twins of female probands than in female twins of male probands. These 
differences were attributed to differential effects of genes and shared environment in the 
development of alcoholism for each sex. 
Gene-Envjmnmenf Correlation. The findings for gene-environment coirelation have been 
somewhat more promising (Plomin, DeFries, & Fulker, 1994). Dating back to Plomin, 
DeFries, & Loehlin (1977) and Scair and McCartney (1983), the notion of co-variation 
between genes and the environment has had a lengthy presence in the literature. However, it 
has only been within the past decade that researchers have begim using these concepts to 
account for weU-proven genetic contributions to various outcomes (e.g., child behavior, 
family environment). Three types of co-variation have been theorized: passive, 
evocative/reactive, and active. Passive gene-environment correlation refers to the combined 
effect of genes and environment in diat the environment is consistent with a genetic trait 
shared by both the parents and the child. For example, intelligence is moderately heritable 
and intelligent parents provide enriching experiences for their children, thereby providing an 
environment consistent with both the child's and parent's genetic makeup. 
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Evocative or reactive gene-environment correlation refers to the role of genetically 
influenced traits eliciting responses from the environment that are consistent with the trait of 
interest For example, extroverted children might elicit friendlier behavior from their peers 
than introverted children. Consequently, the environment, in this case peer interaction, is 
influenced by the child's genetically influenced trait Finally, active gene-envirormient 
correlation refers to the active selection or creation of enviroimients consistent with a 
genetically determined trait For example, a child who is musically inclined might migrate 
towards environments in which musical talent is appreciated and awarded (Plomin, 1994). 
Each of the three types of gene-environment correlation requires varying degrees of 
genetic and environmental contributions. Passive GE correlation requires a biological 
relationship to be present and that the environment consist of primarily family members (e.g., 
parents, siblings). Reactive and active GE correlations, on the other hand, are not dictated by 
any specific genetic relationship or any specific environment and do not require a genetic 
relationship to be present (Plomin, 1994). Instead, the environment is viewed as being 
influenced by the child. 
Analytic Methods for Detecting Gene-Environment Correlations. There are specific 
methodological procedures used for detecting each of the three types of GE correlations. One 
approach to detect passive GE correlation involves using a parent-offspring adoptive design 
in which the correlation between adoptive parents and adoptive children are compared to 
correlations between biological parents and their biological children (Plomin et al., 1994). 
Model-fitting is then used to estimate the effect of passive GE correlation. 
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The conelatioa between an environmental measure (e.g., HOME) and a child's phenotype 
(e.g., IQ) within a non-adoptive family is equal to: ripc = fe + A, where r = correlation, f= 
relationship between measure of family environment and home environment, and e = 
relationship between home environment and child phenotype. Assuming a lack of selective 
placement, the correlation between the same environmental index and the adopted child's 
phenotype is represented by ri pc = fe. Comparison of the two correlations [Non-adoptive (ri pc 
= fe + rh) - Adoptive (riPc = fe)] from non-adoptive and adoptive families, respectively, 
provides an estimation of the genetic contribution to the environmental measure (lii). 
A second ^proach to examining passive gene-environment correlation is achieved by 
comparing the variances of behavioral characteristics (e.g, IQ) for adopted children with the 
variances on the same indices of behavior for non-adopted children. Both groups of children 
have opportunity to interact with a given family environment; consequently, differences in 
variance between the two groups can be attributed to genetically influenced behaviors that 
would co-vary between the parent and the child. Support for the presence of passive GE 
correlation is found when the variance of non-adopted children exceeds the variance of 
adopted children (Walker & Emory, 1985). Plomin and associates (1994) report the findings 
from several studies that have exanoined the contribution of passive GE correlation and 
conclude that the effect, albeit minimal, declines with increasing age. 
Evocative or reactive gene-environment correlation requires data from the biological 
parent of adopted-away children and is detected by correlating the phenotypic score of the 
biological mother (e.g., aggression) and an environmental measure of the adoptive home 
(e.g., familial conflict). The biological mother's score serves as a proxy for the child's 
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genotype and, if significant, represents environmental reactions to a genetically determined 
characteristic of the child. 
The examination of active GE correlations would be similar to that used for identifying 
reactive GE correlations. Specifically, measures of the biological parent would be correlated 
with behaviors of the adoptee that would be indicative of seeking or creating a specific 
environment Unfortunately, most pre-existing data sets in which identification of an active 
gene-environment correlation was not a primary goal of the study lack variables that 
adequately represent "active" behaviors. Consequentiy, this type of GE correlation remains 
unexplored. 
Research Designs in Behavioral Genetics 
Attempts at identifying the relative contribution of genes and environment to individual 
differences are based on research designs that either maximize or minimize the genetic 
relatedness of family members. For example, one type of adoption design maximizes the 
absence of genetic relatedness through comparisons of the strength of associations between 
adopted children and their adoptive parents with associations between biological children and 
their biological parents (see Figure 5). Comparison of these two different family structures 
allows estimation of genetic and environmental influences due to the absence of a genetic 
association between the adoptive parents and the adopted child. 
Greater similarity between biological children and their biological parents and siblings 
than between adopted children and their adoptive parents and siblings indicates that an 
additional factor is contributing to increased similarity. Using path analytic rules, the 
Biological Adoptive 
Figure 5. Patli Model of Biological Family and Adoptive Family (U = nonshared environment, G = genes, G' = genes when 
child, C = common environment, M = mother, F = father, A = adopted child, B = biological child. Adapted from: Loehlin, 
J. (1992). Genes and environment in personality development: Individual differences and development series (vol. 2). 
Newbury, CA: Sage. 
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coireladons between two biological siblings can be expressed as: + c^ + l/2cth^(m + f), 
where h represents a direct genetic influence from both parents, c represents the common 
environment, t represents the correlation between a trait of the biological parent measured 
during childhood and adulthood, and the paths m, f represent parental effects on the common 
environment of the siblings. The last component of the above equation (l/2cth^(m + f)), 
represents the indirect effect parents' genotype can have on offspring via the environment 
(Loehlin, 1992). 
Another adoption design in which the similarity between an adopted child and the 
adoptive parent is compared to the similarity between the same adopted child and the 
biological parent both maximizes and minimizes genetic relatedness (see Figure 6). In this 
model, assortative mating, selective placement, and gene-environment correlations are aU 
taken into consideration when estimating the contribution of genes and environment to 
individual differences (see Appendix A). If one were to assume these factors to be non­
significant, then the correlation between the phenotype of the adoptive child (Pao) and the 
phenotype of the adoptive mother (Pam) or adoptive father (Paf). separately, would be equal 
to: rpampao = me and rpaipao = fe, respectively. The combined parental effect would be equal to 
e(f+m). In contrast, the correlation between the adoptive child (AO) and the biological 
mother (BM) or father (BF) would be as follows: rpbmpao = l/2h^ and rpbfpao = l/2h^, 
respectively. The total effect for the combiaed biological parent (l/2h^ + l/2h^) would be 
equal to h^ or the proportion of the phenotypic variance for a given trait that is accounted for 
by genes. These estimations would only hold true under the assumptions of no assortative 
mating, no selective placement, and no gene-environment interaction. 
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Figure 6. Parent-offspring model of non-adoptive and adoptive family relationships 
(E = environment, G = genotype, P = phenotype, f = father, m = mother, o = offspring, af = adoptive father, am = adoptive 
mother, bf = biological father, bm = biological mother, ao = adoptive offspring; path coefficients; s = gene-environment 
correlation, e = environment effect, h = genetic effect, f = adoptive father influence, m = adoptive mother influence, X| - X4 
= selective placement, p, q = assortative mating). Adapted from: DeFries, J., Plomin, R., & Loehlin, J. (1992). Nature and 
nurture during middle childhood. Sage: Newbury, CA. 
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A final method for estimating genedc and environmental influences is the twins reared-
apart design which maximizes the presence of genetic relatedness through comparisons of 
monozygotic twins (MZ) and dizygotic twins (DZ) reared together (MZrT and DZ-T) and 
apart (MZ-A and DZ-A). Support for genetic influence would be found if MZ-T and MZ-A 
twins were equally similar on traits of interest This conclusion is possible due to the identical 
genetic structure of MZ twins. If differences between MZ twins raised together versus apart 
were found, then the only factor that could account for these differences is the environment. 
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PART I. BIAS IN ESTIMATING GENETIC AND ENVIRONMENTAL INFLUENCES 
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INTRODUCTION 
Consequences of errors in model specification on parameter estimation have been known 
for decades (Pedhazur, 1982). Depending on the type of specification error, parameter 
estimates are biased either upward or downward relative to their "true" value. There are 
generally three types of errors in model specification: omission of relevant variables, 
inclusion of irrelevant variables, and inaccurate estimations of the type of relationship (e.g., 
additive vs. interactive, linear vs. nonlinear; Pedhazur, 1982). The present study examined 
the biasing effect of omitting a relevant variable, adoptive parent's knowledge of biological 
parent characteristics, from models predicting the genetic and environmental effects on 
individual differences in symptoms of alcohol use and anti-social personality. 
Adoptive parent's knowledge was identified as a possible omission error due to the 
changing policies regarding access to adoption records and increasing occurrences of open 
adoptions (DeWoody, 1993). Since 1986, a series of court rulings have addressed the 
responsibility of social service agencies to disclose pertinent information about a child's 
social and physical history (DeWoody, 1993; Kopels, 1995). Wrongful adoption suits have 
predominantly addressed disclosure of health related issues and have gone in favor of 
adoptive parents with the argument being that disclosure allows for increased efficiency in 
implementation of interventions for children who are at risk for developing psychological or 
physical disabilities resulting from their biological histories (Beny, 1992; DeWoody, 1993; 
Gross, 1993). 
Varying degrees of openness have emerged within adoptions from both private and 
public agencies (Berry, 1991; Grotevant, McRoy, Elde, & Fravel, 1995). The arrangement 
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regarding the degree of contact between the adoptive parent and the biological parent can 
range anywhere from a restricted open adoption, in which a limited period of contact may 
exist, to a continuing open adoption, in which contact between the adoptive and biological 
families is extended (Berry, 1991). In addition to variation in type of open adoption, 
extensive variation also exists in the amount and type of knowledge that is disclosed. 
Although court rulings are beginning to address such issues, national policies have not been 
determined and are in continued flux as the best interests of all parties in the triad (e.g., 
biological parent, adoptive parent, adoptee) are considered (DeWoody, 1993). 
The present study investigates the degree to which adoptive parent's knowledge of 
characteristics of the biological parent might bias estimates of genetic and environmental 
influences. The introduction to the study is organized in the following maimer. First, a 
discussion of specification errors and their potential biasing effects on parameter estimation 
is presented in general statistical terms. Second, research within the field of behavioral 
genetics directly addressing potential biases in both twin and adoption research is presented. 
The specific methodological and statistical approach to detecting bias within these designs is 
the primary focus of this section. Finally, the method by which the presence of bias will be 
detected in the present study is discussed. 
Methodological and Statistical Bias 
Knowledge of the basic assumptions, or more specifically, assumptions regarding the 
error term, of linear regression is required in order to understand the implications of 
specification errors and the mechanism by which estimates become biased (Pedhazur, 1982). 
Before identifying the assumptions of the characteristics of the error term, perhaps a 
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defmition should be presented. The error term represents all factors that influence the 
dependent variable but are not included in the model (Pedhazur, 1982). With that definition 
in mind, the assumptions regarding the error terms are defined. First, the mean of all errors 
over all values of the independent variable is assumed to equal zero. Second, errors 
associated with a single observation of the independent variable are not correlated v^th other 
observations of the same independent variable. Third, the variance of the errors is 
homoscedastic. Fourth, errors are uncorrelated with other independent variables specified in 
the model. 
The last assumption is of primary interest to the present study and deals directly with the 
model specification issue. As stated above, the error term represents all relevant factors not 
included in the model. If the relevant variable subsumed under the error term were correlated 
with the predictor variable specified in the model, then it follows that the error term would 
be correlated with the predictor variable (Pedhazur, 1982). It can be seen that such a scenario 
results in the violation of the final assumption presented above. 
What are the implications for the accuracy of the parameter estimates in a misspecified 
model? Consider that you have specified the following model, 
Y = a + biXi + e\ 
when the true model is as follows: 
Y = a + biXi + b2X2 + e . 
The difference between the two models is that the postulated model, the first equation, does 
not include a second variable relevant to the prediction of the criterion variable, the second 
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model. Under the circumstance in which X2 and Xi are correlated, then the parameter 
estimate, b], is biased as follows; 
by! =^byi:z''"by2.ib2i, 
where byi represents the regression of Y on Xj, byi.2 represents the partial regression 
coefficient for Xj when Y is regressed on Xj and X2, by2.i represents the partial regression 
coefficient for X2 when Y is regressed on Xj and X2, and b2i represents the regression 
coefficient when X2 is regressed on Xj. The latter term, b2i, can also be represented as 
r2i*(s2/si) thereby showing how the correlation between two predictor variables can lead to 
bias when one is omitted from the equation (Pedhazur, 1982). 
The direction in which the estimate for Xi is biased consequently depends on the 
direction of the correlation between the two predictor variables. For example, a negative 
correlation would result in the estimate being biased downward, whereas a positive 
correlation would result in the estimate being biased upward. The former case represents 
underestimation and the latter case represents overestimation. 
Pedhazur (1982) also states that the absence of a significant correlation between the two 
predictor variables does not mean that the model is unaffected by omission of the relevant 
term; instead, the omitted variables are treated as error, thereby increasing the standard error 
of estimate (i.e., the square root of the variance for the residual, Sy x)- Due to the fact that the 
standard error of a regression coefficient (e.g., Sb) is merely the standard error of estimate 
divided by the square root of the sum of squares for the predictor variable (e.g., it 
follows that inflating the standard error of estimate would also result in inflation of the 
standard error of the regression coefficient. Inflating the latter term results in decreased 
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sensitivity of the significance test for the parameter estimates by reducing the size of the t 
statistic (e.g., t = b/Sb) and, thus, the probability of it being significant 
A second form of model misspecification involves specifying a linear, additive model 
when, in fact, a nonlinear or non-additive model would be more appropriate (Pedhazur, 
1982). The present study will focus on the effects of omitting a non-additive term from a 
specified model. Omitting an interaction term has similar consequences as omitting a main 
effect variable in that the interaction becomes part of the error term in the misspecified 
model. Differences are found, however, in the implications for the other parameters in the 
misspecified model. 
There are two types of interactions: ordinal and disordinal. The first interaction pattern 
means that the rank order effects of one variable is the same over all levels of another but the 
magnitude of the effects differ. For example, three types of treatment are ranked in terms of 
effectiveness: A2 > Ai > A3. This rank order remains consistent across two different 
personality types: internal control versus external control. However, the group differences do 
not remain consistent across both personality types. For instance, externals receiving 
treatments A2 and Ai are more similar than groups A2 and A3, whereas internals receiving 
treatments A2 and A3 are more similar. 
Disordinal interactions, on the other hand, produce a pattern in which the effects of one 
variable are different across the levels of another variable. For example, treatment Ai works 
better for externals and treatment A3 works better for internals. Due to the different tj^jes of 
interactions, determining the impact of non-additive model misspecification on parameter 
estimates involves more than examining change in the magnitude of betas and standard 
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errors. Instead, a significant interaction should be identified as either ordinal or disordinal 
and followed up by analyzing the main effects of each variable separately for all levels of the 
other variable contained in the interaction term. 
The process of identifying relevant variables that have been omitted proves difficult 
(Pedhazur, 1982). One procedure utilizes residual plots in which the residual for a specified 
model is plotted against a variable suspected to be relevant but that was omitted. If the 
pattem of the points in the plot are non-random, then the variable should be included in the 
model (Pedhazur, 1982). A second method involves comparing regression coefficients and 
standard errors of estimates for variables included in a model both with and without an 
omitted variable of interest (Pedhazer, 1982). Substantial deviations would suggest that the 
omitted variable should be included in the model. Both techniques should be applied to the 
evaluation of model misspecification (e.g., comparing regression coefficients and standard 
errors of estimates, residual plots). 
Bias in Behavioral Genetics 
Considering the implications for significance, as well as the accuracy of estimating 
parameters included in a misspecified model, any research that uses correlational 
methodologies dictates continuous evaluation of currently accepted models and their 
accuracy with regard to specification. Largely in response to opponents' criticisms, 
proponents of behavioral genetics have examined potentially biasing factors within twin and 
adoption designs. The method by which these researchers have evaluated potential 
unspecified but relevant factors will be discussed in the following section. Again, it must be 
emphasized that neither the content of the studies discussed nor the samples (e.g., twin 
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versus adoptees) on which they were conducted are of importance in this study, but rather, 
focus should remain on the methodology by which the researchers evaluated the presence or 
absence of statistical bias. 
There are two methods by which behavioral geneticists have evaluated bias in twin and 
adoption research; methodological and statistical. Methodological approaches have involved 
designing studies such that factors identified as potential confounds can be controlled. 
Statistical approaches, on the other hand, utilize existing data and attempt to estimate 
parameters for potential biases. The method used depends on the bias of interest and, in 
many situations, both methods are used in conjunction. Some of the existing research on 
estimating bias within behavioral genetics is presented so as to understand the more common 
methods used for determining the potential impact of confoimding variables. The review 
does not represent all research testing the biases of behavioral genetics, but rather, a 
sampling of the main types of biases typically addressed by such research. 
Equal Environments Asstmiption. The question of equal environments arose due to the 
greater similarity of monozygotic twins than dizygotic twins. The implication of unequal 
environments is that the inequality is a bias in favor of genetic transmission due to the 
correlation of monozygotic twins being interpreted as genetic in origin. Greater similarity 
within monozygotic twin pairs, whether it be artificially inflated by the environment or not, 
would place greater emphasis on the influence of genetics on individual differences and less 
emphasis on the role of the environment. Scarr (1968) examined differences in similarity of 
parenting as a flmction of whether or not the parent correctly identified their monozygotic 
twins as monozygotic or incorrectly identified them as dizygotic. In addition, Scarr (1968) 
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examined whether or not parents reported having more equal maturity expectations of 
monozygotic than dizygotic twins depending on whether they were correctly or incorrectly 
identified. 
Proof of bias was argued to occur only if parental beliefs about twin zygosity emphasized 
the similarities of monozygotic twins and the differences of dizygotic twins. In other words, 
the bias is truly a bias only when the direction of effect is from parent to child (Scarr, 1968). 
If the parent were merely reacting to the child, then the origin of the unequal environment is 
the child and any differences in environmental treatment could be attributed to genetic 
characteristics of the child that evoke certain reactions from the environment. 
The findings showed that mothers of monozygotic twins who believed them to be 
dizygotic twins, treated the twins more like true monozygotic twins. Similarly, mothers of 
dizygotic twins who believed them to be monozygotic, treated the twins more like true 
di2ygotic twins. In other words, maternal treatment was determined more by the degree of 
genetic relatedness than by perceived zygosity. From the above results, Scarr (1968) 
determined that, although monozygotic twins are treated more alike, the origin of the greater 
similarity lies within genetic differences in the twins and, thus, does not erroneously attribute 
environmental effects to the genetic effect, as would be the case if unequal treatment 
originated from the parent. 
In a later study, Scarr and Carter-Saltzman (1979) examined the impact of twin beliefs 
about their zygosity instead of parental beliefs. The same procedure was used in which 
comparisons were made between monozygotic twins who believed themselves to be 
dizygotic and, conversely, dizygotic twins who believed themselves to be monozygotic. True 
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^gosity was established via identification of each twin's blood-group. Differences in 
absolute standardized scores on several personality and cognitive measures were evaluated. 
The findings showed that true zygosity predicted differences on cognitive measures with 
monozygotic twins being more similar. With regard to personality differences, true 
monozygotic twins were more similar than true di^gotic twins, and dizygotic twins who 
believed themselves to be monozygotic twins were more similar than twins who were correct 
in their beliefs about zygosity (Scarr & Carter-Saltzman, 1979). 
Scarr and Carter-Salztman (1979) also used ratings of physical similarity of the twin pairs 
to predict differences on cognitive and personality outcomes. Multiple regression was used in 
which difference scores on the respective outcomes were created and regressed on stranger 
ratings of similarity, actual physical measures of the twins, and genetic differences as 
measured by blood-group analyses. They found that blood-group, or genetic differences, was 
the most significant predictor of twin differences on the cognitive measures. 
The final set of analyses involved using analysis of variance in which true zygosity and a 
combined perceived zygosity score (e.g., rater and twin) divided at the median served as 
between group variables (Scarr & Carter-Saltzman, 1979). For cognitive measures, true 
zygosity and the interaction between true and perceived zygosity were predictive of twin 
differences. True monozygotic twins were more similar than true dizygotic twins, and twins 
who were unsure of their zygosity showed the greatest differences. The findings for 
personality measures showed true zygosity to be the sole predictor of twin differences (Scarr 
& Carter-Saltzman, 1979). The authors concluded that the equal environment assumption is 
upheld due to the greater impact of true versus perceived zygosity on twin similarities. 
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In a more recent study, Kendler, Neale, Kessler, Heath, and Eaves (1994 examined the 
equal environment assimiption with regard to psychiatric illness using a program designed to 
estimate genetic and environmental effects (MX, Neal, 1991). The authors indicated values 
for a path between the specific common environment (e.g., perceived zygosity or parental 
treatment) for each twin pair. The path was set to zero for perceived dizygotic twins, .50 if 
the parents were irnsure about zygosity, and 1.00 if the twins were perceived to be 
monozygotic twins (Kendler et al., 1994). 
A full model with parameters for additive genetic effects, specified common family 
environment effects, residual common environment effects, and individual environmental 
effects was estimated. The full model was compared to a model in which the path involving 
specified common environment was restricted to zero. A second comparison was made in 
which the model estimating parameters for additive genetic effects, specified common 
environment effect, and individual environment effects was compared with a model 
estimating only additive genetic effects and individual environmental effects. The latter 
comparison evaluated whether or not the specified common environment, or perceived 
zygosity, was a significant parameter in the model (Kendler et al., 1994). The findings 
showed that, for perceived zygosity, the best fitting model was that including estimates for 
only additive genetic effects and individual environmental effects. 
The authors also examined the impact of perceived zygosity on parental rearing of the 
twins. Using logistic regression, they found that mothers' perceived zygosity significantly 
predicted a greater similarity in child rearing for mono^gotic than dizygotic twins, whereas 
true zygosity did not. For fathers, perceived and true zygosity both significantly predicted 
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similarity of child rearing (Kendler et al., 1994). As argued by Scarr (1968), the presence of 
bias is true only when parental beliefs influence the degree to which the environment of 
monozygotic twins is more similar than the environment of dizygotic twins and whether or 
not this greater similarity predicts greater similarity in monozygotic than dizygotic twins. 
In order to test for possible bias, Kendler and associates (1994) repeated the analyses for 
perceived ^gosity but using parental child rearing as the specified common environment. 
Again, the additive genetic effects and individual environmental effects model proved the 
best fit to the data. The authors concluded that, although parent reported child rearing 
behavior showed greater similarity for monozygotic twins than for dizygotic twins, bias was 
not introduced into the estimates of genetic or environmental effects due to the lack of effect 
for this differential treatment on the concordance of psychiatric disorders in the twins. 
Sample Representation. With respect to adoption studies, Horn, Green, Carney and 
Erickson (1975) used statistical estimation to assess potential bias against genetic effects in 
adoption studies. Specifically, the authors examined the degree to which biological mothers 
who place their children up for adoption are not representative of the general population with 
regard to prevalence of psychiatric disorder. The researchers argued that the ability to 
determine a genetic effect becomes more difficult due to the increased risk for 
psychopathology in the control group. In order to obtain group differences and, thus, genetic 
effects for psychiatric disorder, an even greater risk for psychiatric disorder must be found 
for adoptees who had a biological mother with psychiatric problems. Surpassing such high 
thresholds could prove difficult. 
42 
Horn et al. (1975) examined the degree to which biological mothers who relinquish their 
parental rights exhibit elevated psychiatric disorder. Three groups of women were compared 
on dimensions of the Minnesota Multi-phasic Personality Inventory (MMPI): unwed mothers, 
married pregnant women and twelfth grade girls. The authors found that the unwed mothers' 
group significantly exceeded all other groups on the psychopathic deviated and schizophrenic 
scales of the MMPI. The authors concluded that methodological procedures minimizing the 
non-representativeness of control biological mothers must be employed in order to detect 
genetic influence. 
Selective Placement In a more recent article, Horn (1983) discussed three significant 
factors that contribute to the interpretation of adoption studies: delayed separation from 
biological parent, selective placement between biological and adoptive parents, and non-
representativeness of adoptive and biological parents on the characteristic of interest. With 
regard to delayed separation, Horn (1983) cited studies confirming the significant impact of 
early environment on a child's intellectual development (Bradley, Caldwell, & Rock, 1988). 
Methodological controls (e.g., infant placed within six months of age) were cited as an 
effective means to control for this effect 
Selective placement is recognized as biasing estimates of genetic and environmental 
influences due to the creation of spurious genetic and environmental associations between 
the adoptive parent and adopted away child and between the biological parent and the 
adopted away child, respectively (Horn, 1983). If selective placement occurs for the 
characteristic of interest, then a genetic component is added to the environmental correlation 
between the adoptive parent and the adopjted away child. This occurs due to the similarity of 
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the adoptive parent and biological parent on a characteristic assumed to be genetically shared 
between the latter parent and the adopted child. Consequently, a portion of the presumed 
environmental correlation would be due to this shared resemblance between all three 
members of the triad on this characteristic. 
The same logic can be applied with respect to coirelations between the adopted away 
child and the biological parents. Similarity of the adoptive parent and biological parent on a 
specific characteristic could result in an environmental component to the genetic correlation 
between the biological parent and the adopted away child. This occurs due to the similarity 
of the adopted away child and the adoptive parent on a genetically influenced characteristic 
and due to shared similarity of the latter parent and the biological parent on the same 
characteristic. 
The final significant factor identified by Horn (1983) relates to the study conducted by 
Horn et al. (1975). Specifically, adoptive parents and biological parents who relinquish their 
children are not representative of the general population on many characteristics. In the 
former article, Horn (1983) discusses the consequences of non-representativeness in terms of 
restricted variance and underestimation of effects. A general rule of thumb has been 
proposed stating that the standard deviation of a characteristic examined within an adoption 
design should be at least one-half to two-thirds of a standard deviation of the same 
characteristic found in the general population. 
In addition to employing methodological controls for delayed placement, Horn (1983) 
examined the effect of selective placement on the intellectual resemblance of children and 
their biological and adoptive parents. The method of testing for selective placement was 
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statistical and used bivariate correlations. Equations were constructed that allowed the 
estimation of the effect of selective placement on various levels of heritability for 
intelligence. Specifically, the observed correlation ^ between the adoptive parent and the 
adopted away child is equal to the correlation obtained imder the conditions of random 
placement (r^) plus the biasing efifect of selective placement (i.e., h^ * s • where h^ 
represents the genetic effects and s represents the correlation for selective placement. The 
observed enviroimiental correlation between the adopted away child and their biological 
parent would be equal to Tr, where ei represent environmental effects. It can 
be seen from the equations how selective placement adds genetic and enviroimiental effects 
to associations where such effects are not truly present. 
Using algebra to solve for !>, Hom (1983) computed the observed correlations between 
intelligence scores for adoptive parents, biological parents, and adopted away children. 
Families in which only biological children were present were also used. Using such a design 
allowed for variation on the degree of genetic relatedness and the estimation of genetic and 
environmental influences on individual differences in inteUigence. Hom (1983) found in 
situations where the correlations for selective placement ranged from. 11 to . 14, a minuscule 
bias in the correlation between adoptive parents and the adopted child or between the 
biological parent and the adopted away child was present and ranged from .01 to .03. 
Genetic Relatedness. Finally, a less frequently cited bias involves perceived similarities 
in families of differing genetic relatedness (Scarr, Scarf, & Weinberg, 1980). Bias could 
result from expectations of greater similarity between biologically related family members 
than between non-related family members (e.g., adopted families), thereby confounding 
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genetic and environmental influences. Scarr and associates (1980) identified several 
mechanisms through which expectations could influence child behavior including greater 
identification between biologically related parents and their children, differential rewards for 
similar behaviors in families of greater genetic relatedness, parental attitudes about genetic 
relatedness, and a self-fidfilling prophecy that might develop in which the parent creates 
expectations of the child based on the degree of genetic relatedness. 
In order to test for the biasing effect of genetic relatedness, Scarr and associates (1980) 
measured perceived similarities on several behavioral dimensions and correlated those 
perceived similarities with measures of actual similarities on those same dimensions. The 
authors argued that if no relationship existed between perceived similarity and actual 
similarity, then no bias would exist because perceived similarity would not influence actual 
similarity. Parents and their adolescent children were asked to rate their similarity in six 
areas: appearance, temperament, intelligence, hobbies, societal interests, and lifestyle. These 
ratings were then correlated with independent measures of personality (i.e., MMPI), 
intelligence (i.e., WAIS), and societal attitudes (i.e., California F-scale). 
The findings showed that family type (e.g., adoptive versus biological) was significantly 
related to similarity ratings for appearance, intelligence, temperament, and attitudes, with 
biological families rating themselves more similar (Scarr et al., 1980). In addition, parents 
perceived themselves as being more similar to the children than the children perceived 
themselves being similar to the parents. Finally, the authors examined the biasing effect of 
perceived similarity by creating difference scores on the self-report measures and correlating 
these difference scores with the perceived similarity scores for each dyad (e.g., mother-
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daughter, father-daughter, mother-son, father-son). Again, it was argued that if the degree of 
perceived similarity is not consistent with actual similarity, then the presence of a bias with 
regard to estimating genetic and environmental estimates could not be supported. 
The findings also showed that neither adoptive nor biological parents are accurate in their 
perceptions of their similarities with their children on measures of temperament and 
intelligence. However, perceived similarity between parents' and childrens' attitudes was 
significantly correlated with actual attitudes. In addition, five out of six of the significant 
correlations were for biological families. The authors concluded, however controversial, that 
perceived similarity does not result in greater actual similarity among family members for 
most aspects of the family environment (Scarr et al., 1980). 
The above section on statistical bias demonstrates how model misspecification can lead 
to erroneous conclusions about parameters specified in the model (Pedhazur, 1986). The 
discussion of behavioral genetics research also shows that there are methods for analyzing 
the potential biasing effect of variables thought to be erroneously excluded fi'om a model. It 
is important to point out that the method used to identify the presence or absence of bias 
must be consistent with the nature of the omitted term. The previous examples dealt with 
main effect variables (e.g., parental beliefs, genetic relatedness) that were believed to 
influence the estimates of genetic and environmental influences. The present study differs 
from these examples in that the omitted term of interest will be examined as a main effect, as 
well as part of an interaction term, thus having different implications for confirming or 
disconfirming the presence of bias. 
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The process of testing bias due to misspecification of non-additive effects adheres to 
Baron & Kenny's (1986) process of identifying the presence of moderation. A criterion 
variable is regressed on a predictor variable, a moderating variable, and an interaction 
between the two (see Figure 6). If the interaction term is significant, then moderation is 
confirmed and analyses should be conducted separately for each level of the moderating 
variable. The biasing effect of the moderator variable on genetic and enviroimiental 
influences, or the independent variable of the interaction term, would then be evaluated 
within each level. Therefore, inclusion of a parameter estimate, as in the examples provided 
above, is not sufiRcient nor appropriate to determine the true degree of bias resulting firom an 
omitted interaction term. For the present analyses, analysis of variance was used to confirm 
moderation due to the categorical nature of the independent and moderating variables (Baron 
& Kenny, 1986). 
In the present study, biological parent's alcoholism or anti-social personality and 
adoptive parent's alcoholism served as predictor variables. The biological parent's 
characteristics represent genetic influences of biological parents on adopted away children 
due to the lack of shared environment between the two (Horn, 1983). Consequently, any 
similarities can be attributed to pure genetic effects. Adoptive parent's alcoholism, on the 
other hand, represents a specific environmental effect due to the absence of any genetic 
contribution to similarities between adoptive parents and their adopted children (Horn, 
1983). Adoptive parent's knowledge about characteristics of the biological parent was 
identified as the moderating variable due to its potential impact on the adoptive parent's 
interaction with the adopted child. Finally, interactions were created between adoptive 
Biological Parent 
Alcoholism/ASP 
Adoptive Parent 
Knowledge 
Adoptive Parent's 
Alcoholism 
Biological Parent Alcoholism/ASP 
Adoptive Parent Knowledge 
Adoptive Parent's alcoholism 
Adoptive Parent Knowledge 
Figure 6. Model of Moderation. (Baron & Kenny, 1986). 
Adoptee Outcomes 
oo 
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parent's knowledge and the former predictor variables (e.g., biological parent's alcoholism 
or anti-social personality, adoptive parent's alcoholism). Separate analyses were run for each 
type of biological parent's psychiatric conditioiL For all analyses, adoptive parent's 
alcoholism was included, as well as the interaction between this variable and adoptive 
parent's alcoholism. 
Research Questions 
The following research questions were investigated in the present study; 
1. Do mean levels of adoptee outcomes (e.g., alcohol symptoms, attention-deficit 
disorder, child conduct disorder symptoms, adult anti-social personality disorder symptoms) 
differ according to level of adoptive parent's knowledge about characteristics of the 
biological parent? 
2. Are estimates of genetic and environmental influences on adoptee characteristics 
biased due to a main effect of adoptive parent's knowledge? 
3. Does adoptive parent's knowledge interact with genetic (e.g., biological parent's 
alcoholism or anti-social personality) and enviroimiental (e.g., adoptive parent's alcoholism) 
effects to predict adoptee outcomes? 
4. Are estimates of genetic and environmental influences on adoptee characteristics 
biased due to a moderating effect of adoptive parent's knowledge? 
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METHODS 
Sample 
The data used for the present study consisted of two independent samples of adoptees. 
The data collection procedure was indicative of an adoptee study method in which the 
starting point of sample identification is the biological parent, thereby allowing information 
to be collected on the biological parent as well as the adoptive home (Yates, Cadoret, & 
Troughton, 1994). Two groups of biological parents were included; a comparison group and 
an experimental group. The experimental group consisted of biological parents with 
documented psychiatric problems (e.g., alcoholism, anti-social personality, depression), 
whereas the comparison group consisted of biological parents who lacked any such 
identification. 
The process of sample identification began with social service agencies identifying all 
adoptees who were between the ages of 17 and 45 at the begiiming of the study. For Sample 
1, biological parents were classified as demonstrating alcoholic or anti-social tendencies, but 
were not formally diagnosed as such, based on information from social service records. For 
Sample 2, classification of the biological parent involved circulating names through the 
following institutions in Iowa: Independence Mental Health Institute, Mt. Pleasant Mental 
Health Institute, Clarinda Mental Health Institute, Cherokee Mental Health Institute, 
University of Iowa Psychiatric Hospital, Broadlawns Hospital, Des Moines, and the Iowa 
State Department of Corrections computer databases (Cadoret, Yates, Troughton, 
Woodworth, & Stewart, 1995). If a report was found with the biological mother's or father's 
name, then it was copied and matched with information from the respective sample using 
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birth dates of the biological parent, place of parent's birth, names of the biological parent, 
names of siblings, and other identifying information. Complete anonymity was maintained 
by assigning numbers and deleting all identifying information once the record left the 
institution from which it was obtained. Following collection of institutional information, 
three psychiatrists independently rated the biological parent. Using criteria from the DSM-
Dtt-R, the kappa values for diagnosing anti-social personality was adequate (k = .76) as was 
the kappa for diagnosing alcoholism (k = .73). A matched group was then comprised of 
biological parents whose name did not surface on records from any of the above institutions. 
The two groups were matched on age and sex of the adoptee, and by age of the biological 
mother at the time of the adoptee's birth. 
There are several potential biases associated with the described adoptee study method 
(Yates, Cadoret, & Troughton, 1994). The first deals with contamination in the comparison 
group such that undetected psychiatric problems may be present. A second issue deals with 
the extremity of the psychiatric disorder and the threat to generalization. Finally, the 
biological parent could present co-morbid disorders which would lead to difficulty in 
interpreting effects. However, efforts were made to reduce the risk of such biases. As 
described above, institutional and medical records were examined for the presence of both 
psychiatric and control parents. In addition, multiple raters were used in identifying 
biological parent's psychiatric status and when congruence was not met, the individual was 
not included in the study. 
The combined sample consisted of a total of549 adoptees. In order to control for 
exposure to the biological parent and effects of prolonged foster placement, adoptees who 
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spent more than six months with their biological parent or who were received by their 
adoptive parents past six months of age were not included (n = 55). For some analyses, the 
sample was further reduced due to missing interviews from adoptive mothers (n = 70) or 
fathers (n = 102). There were a few cases (n = 26) in which interviews were missing for both 
adoptive mothers and fathers. The final sample (n = 411) was comprised of approximately 
equal numbers of males (n = 192) and females (n = 219). 
Sample 1: Catholic Charities. The first sample was recruited from the Catholic Diocese 
located in Dubuque, Des Moines, and Sioux City Catholic Dioceses of Iowa. The years of 
data collection spanned from 1986 - 1989 during which each adoptee and their adoptive 
mother or father received questionnaires and were interviewed only once. Information about 
the biological parent was ascertained from social service records completed at the time of 
parental relinquishment of the adoptee. 
There was a 35.8% percent refiisal rate with reasons for refiisal ranging from the adoptee 
or adoptive parent being deceased to the inability to locate one of the parties (Cadoret et al., 
1995). The final sample consisted of a total of 300 adoptees. The sample consisted of 141 
(47%) males and 159 (53%) females. Of the biological parents, 42 (14%) were alcoholics 
(either mother or father), 90 (30%) were anti-social, 21 (7%) were identified with other 
psychiatric problems, and 144 (48%) were assigned no psychiatric diagnoses. With regard to 
being provided information about the biological parent, 70 (35.5%) adoptive mother or 
fathers reported receiving no knowledge, 175 (54.5%) reported receiving physical or medical 
information, and 32 (10%) reported being provided information beyond the physicsil 
characteristics of the biological parent. 
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Sample 2: NIDA. The second sample of adoptees was recruited from several social 
service agencies throughout Iowa: Hillcrest Social Services, Lutheran Social Services of 
Iowa, Dubuque Catholic Charities, and Iowa Department of Human Services. The method of 
recruitment was the same as that used for the Catholic Charities sample. Prison and hospital 
records were used to identify biological parents with and without psychiatric diagnoses. 
Adoptees and their families for the NIDA sample were ascertained between 1989 and 1994. 
As with the Catholic Charities sample, questionnaires and structured interviews were used to 
collect the information on adoptees and their adoptive parents. 
The refusal rate was 65.6% leaving a total of 197 adoptees and their adoptive parents. Of 
the biological parents, 70 (35.5%) were diagnosed as alcoholic (either mother or father), 55 
(28.9%) were identified as anti-social, 30 (15%) were identified as having some other 
psychiatric diagnosis, leaving a total of 41 (20.6%) biological parents without psychiatric 
diagnoses. With regard to adoptive parent's knowledge of biological parent psychiatric 
status, 33 (18.9%) reported knowing nothing, 42 (24%) reported being told about physical 
and medical information, and 100 (57.1%) reported being told more than just 
physical/medical characteristics. 
In order to determine whether the two samples could be combined, a 2 (sample) x 2 
(presence/absence psychiatric diagnosis) chi-square analyses was conducted separately for 
biological parent's alcoholism and biological parent's anti-social personality. The 2 (sample) 
X 2 (biological alcoholism) chi-square was non-significant Oc^ (1) = .90, £ =.34) indicating 
the two samples did not differ on the presence of alcoholism in the biological parent. The 2 x 
2 analysis for sample by biological anti-social personality, however, did show a significant 
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chi-square (x^ (1) = 18.99, e < -001), with a greater number of anti-social diagnoses in the 
NIDA sample. 
A follow-up 2 (ASP diagnoses) x 3 (adoptive parent's knowledge) x 2 (sample) chi-
square was conducted to determine whether release of information regarding the biological 
parent varied according to the psychiatric status of the biological parent and the sample. For 
the Catholic Charities sample, the chi-square for biological psychiatric status by adoptive 
parent's knowledge was non-significant (x^ (1) = 1.68, g = 43). The same result was found 
for the NIDA sample (x^ (1) = 1.06, g = .59) indicating that, although there were a higher 
number of anti-social parents in the Hillcrest sample, the degree to which the social services 
within each sample relinquished information to the adoptive parents was unaffected. 
Procedure 
Interviews were conducted in person and were admimstered by research assistants blind 
to the psychiatric status of the biological parent. The adoptive parent interview collected 
information regarding the adoptee's physical health, temperament, development, and school 
achievement from infancy through adulthood. Information about famiHal substance use and 
abuse and psychiatric problems, as well as the general family environment, was also 
collected firom the adoptive parents. Adoptees were administered the Diagnostic Interview 
Schedule (DIS; Robins, Helzer, Cottier, & Goldring, 1989). In addition, information about 
education, social leisure activities, military experience, family psychiatric problems, self-
esteem, and the family environment was collected from the adoptee. Traditional 
demographic information (e.g., employment status, income, education) was also collected 
from both the adoptee and the adoptive parents. 
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Measures 
Adoptive Parent Alcoholism. Adoptive mothers and fathers were administered the 
alcohol section of the Diagnostic Interview Schedule (DIS-IH-R, Robins, Helzer, Cottier & 
Goldring, 1989). From the DIS-IH-R, alcoholic diagnosis and symptom counts could be 
created. The DIS-IU-R is a structured diagnostic interview developed by the National 
Institute of Health and designed for administration by non-clinicians. Kappa coefficients for 
agreement between diagnosis by non-clinicians using the DIS-UI-R have been reported and 
are acceptable (k = .86; Cutrona, Cadoret, Suhr, Richards, Troughton, Schutte, & 
Woodworth, 1994). 
Grade School Adoptee Conduct Disorder Svmptoms. Grade school conduct disorder 
(CD) symptoms were assessed through a conglomeration of 17 questions representative of 
symptoms reported by Robins (1966). Adoptive mothers or fathers rated on a Likert scale (0 
= no; 3 = a lot) the degree to which the adoptee demonstrated the identified behaviors. Items 
were summed to create grade school conduct disorder scores. The average Cronbach's alpha 
for the total scale was acceptable (a = .72). 
Preschool/Grade School Adoptee Attention-Deficit Svmptoms. Preschool and grade 
school attention-deficit (ADHD) items were also adapted from Robins (1966) and were 
included in the adoptive parent interview. Parents indicated for each item whether or not the 
identified behavior was present or absent (0 = no; 1 = yes) during preschool and/or grade 
school. Two scores were created, a preschool total ADHD symptom score and a grade school 
total ADHD symptom score, by summing all 15 items. Cronbach alphas were computed and 
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showed good average reliabilities for both preschool (a = .84) and grade school (a = .87) 
symptoms. 
Aggression Symptoms. Adoptive mothers or fathers reported on the presence of adult 
aggression symptoms. Six items relating to the adoptee engaging in violence, either physical 
or verbal, were rated as either present or absent. A total adult aggression score was computed 
by summing all items and showed adequate reliability (a = .74). 
Adoptee Alcohol and Anti-Social Personality Symptoms, The adoptee was administered 
the complete National Institute of Mental Health Diagnostic Interview Schedule (DIS-IH-R, 
Robins et al., 1989) described in the adoptive parent section. The DIS-HI-R, in addition to 
alcohol abuse, assesses various personality disorders and psychiatric diagnoses. The present 
study focused on symptom counts for alcohol abuse and anti-social personality. 
Adoptive Parent Knowledge. Adoptive parent knowledge was measured with two 
questions. The first question asked if the adoptive parent was told about the physical 
characteristics of the biological parent (0 = told height/weight/medical; 1 = told nothing; 2 = 
other). The second question asked if the adoptive parent was told about any social, 
psychological or medical information (0 = told nothing; 1 = psychological problems or 
mental illness; 2 = health problems, other). The questions were re-coded into three types of 
knowledge: no knowledge, physical/medical, psychological/mental illness. 
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RESULTS 
A one-way analysis of variance (ANOVA) showed that males and females differed on all 
outcomes; consequently, all analyses were conducted separately by adoptee sex. Means and 
standard deviations for adoptee outcomes are presented in Table 1. Correlations among all 
study variables are presented in Table 2. 
Table 1 
Means and Standard Deviations for Female fn = 226) and Male (n = 209) Adoptee Outcomes 
M STD 
Female Adoptees 
Preschool Attention Deficit Symptoms 1.24 ( .67) 2.15 (.89) 
Grade School Attention Deficit Symptoms 1.47 ( .76) 2.31 (.95) 
Child Conduct Disorder Symptoms 1.05 ( .62) 1.81 (.82) 
Adolescent Aggression Symptoms 1.59 ( .79) 2.58 (.99) 
Adult Anti-Social Personality Symptoms 1.71 (1.04) 1.81 (.79) 
Adult Alcohol Use Symptoms 1.80 ( .92) 2.66 (.98) 
Male Adoptees 
Preschool Attention Deficit Symptoms 2.40(1.09) 3.05 ( .41) 
Grade School Attention Deficit Symptoms 2.97(1.30) 3.20(1.14) 
Child Conduct Disorder Symptoms 2.56(1.35) 2.40 ( .87) 
Adolescent Aggression Symptoms 2.30 (1.05) 3.11 (1.10) 
Adult Anti-Social Personality Symptoms 3.28(1.66) 2.25 ( .74) 
Adult Alcohol Use Symptoms 3.51 (1.53) 3.26(1.08) 
Note. All variables were transformed using a square root transformation. Values for the 
transformed variables are enclosed in parentheses. 
Analysis of Variance 
Multiple 2 (biological parent's alcoholism or anti-social personality) x 2 (adoptive 
parent's alcoholism) x 3 (adoptive parent's knowledge) analyses of variance (ANOVA) were 
conducted on various adoptee outcomes (e.g., adoptee alcohol symptoms, preschool and 
Table 2 
Spearman Rho Correlations Among Adoptee Outcomes. Biological and Adoptive Parent Characteristics, and Adoptive Parent 
Knowledge 
1 2 3 4 5 6 7 8 9 10 
1 Biological Parent 
Alcoholism 
.30*** -.12 .03 .08 .08 .12 .04 -.03 .05 
2 Biological Parent 
ASP 
22*** .03 .13 .06 .09 .11 .03 .00 .04 
3 Adoptive Parent 
Alcoholism 
.07 .02 .04 .02 .01 .02 -.02 .12 -.05 
4 Adoptive Parent 
Knowledge 
.03 .08 .02 .07 .05 .10 -.00 .00 .06 
5 Grade School ADHD -.03 .15* -.10 .04 .85*** 52*** .29** 32*** 37*** 
6 Preschool ADHD -.04 .09 -.14 .00 24*** 23*** 29*** 
7 Aggression 
Symptoms 
.00 .15* .07 .02 4Q*** 36*** 4g*** 46*** 
8 Adoptee Alcohol 
Symptoms 
-.06 .02 -.10 .18** 22*** .15* 33*** .53*** 62*** 
9 Child Conduct 
Disorder Symptoms 
.08 .02 -.01 32*** 57*** .38*** 52*** 
10 Adoptee ASP 
Symptoms 
.01 .10 .07 -.12 .35*** 24*** 42*** _44*** 44*** 
Note. Lower numbers represent correlations for f. lOemale adoptees (n = 219) and upper numbers represent correlations for males 
(n= 192). 
* 05. ** E< .01. *** E< .001. 
59 
grade school attention-deficit disorder symptoms (ADHD), child conduct disorder symptoms, 
adoptee aggressivion symptoms, and adult adoptee anti-social personality symptoms). These 
analyses were included so as to test the equal means and variance assumptions of behavioral 
genetics (Walker & Emory, 1985), as well as to test for gene-environment interactions 
(Plomin & Loehlin, 1977). The equal means and variance assumption addresses the 
comparability of variables across levels of another variable (Applebaum & McCall, 1983; 
Walker & Emory, 1985). 
Interactions between adoptive parent's knowledge and biological parent alcoholism, 
between adoptive parent's knowledge and biological parent anti-social personality, and 
between adoptive parent's knowledge and adoptive parent's alcoholism were examined. The 
interaction composed of biological parent characteristics (e.g., alcoholism or anti-social 
personality) represents a gene-environment interaction, whereas the interaction composed of 
adoptive parent characteristics (e.g., alcoholism) represents a purely environmental effect. 
Interactions between biological and adoptive parent characteristics were not examined due to 
small cell sizes. In addition, three way interactions were not examined for the same reason. 
All significant two-way interactions were followed up by conducting separate one-way 
analyses of variance within each level of adoptive parent knowledge. Finally, post-hoc 
comparisons were conducted on adoptive parent's knowledge when significant as a main 
effect 
The results for all analyses of variance for male and female adoptees are presented in the 
tables regardless of whether or not significance was found for the main effects or interactions 
of the model so that the findings for the equal variance/covariance assumption could be 
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presented A significant Cochran's C indicates that the assumption was not met and that the 
variances and co-variances can not be assumed equal across levels of adoptive parent's 
knowledge. In the present analyses, Cochran's C represents a conservative estimate of the 
equal variance/covariance assumption due to the inclusion of all two-way and three-way 
interactions. Inequality could be due to the interactions that have small cell sizes and were 
not included in the reported analyses. 
ANOVA's with Biological Parent Alcoholism. Adoptive Parent Alcoholism and Adoptive 
Parent Knowledge 
Male and Female Alcohol Svmptoms. For adoptee alcohol symptoms, a main effect of 
adoptive parent's knowledge was found for females (see Table 3). Student-Newman-Keuls 
post-hoc comparisons showed that the mean level of female adoptee alcohol symptoms 
differed only between families in which adoptive parents were told nothing about the 
biological parent and those who were told the parent had a psychological problem. Families 
who were told only physical or medical information did not significantly differ from either of 
the latter groups. 
Examination of the means for female alcohol symptoms showed that the female adoptees 
whose adoptive parents were told of the biological parents' psychological status had a higher 
mean level of alcohol sympjtoms (M = 1.09) than female adoptees in the no knowledge group 
(M = .92). There were no significant interactions. The assumption of equal variances and co-
variances was supported for females (see Table 3). 
There were no significant main effects for male adoptee alcohol symptoms (see Table 4). 
However, a significant interaction was found between biological parent's alcoholism and 
Table 3 
Results for 2 (Biological Parent Alcoholism) x 2 (Adoptive Parent Alcoholism) x 3 (Adoptive Parent Knowledge) Analyses of 
Variance and Homogeneity of Variance for Female Adoptee Outcomes 
Alcohol 
Symptoms 
df 
w 
Preschool 
ADHD 
df F 
Grade School 
ADHD 
df F 
Child CD Aggression Adult ASP 
df df 
TT 
df 
Biological Parent 1 .74 1 .13 1 .09 1 1.57 1 .00 1 .05 
Alcohol (BPA) 
Adoptive Parent 1 1.68 1 .91 1 .25 1 .10 1 2.87 1 .46 
Alcohol (APA) 
Adoptive Parent 2 3.51" 2 1.34 2 2.98" 2 .18 2 3.01" 2 1.92 
Knowledge 
(APK) 
BPA X APK 2 .28 2 1.30 2 1.92 2 .36 2 1.62 2 3.28" 
APA X APK 2 1.50 2 11.03" 2 11.42" 2 1.83 2 6.02'' 2 1.38 
Within-cell error 210 (.94) 210 (.73) 210 (.81) 210 (.68) 
.20^ 
210 (.94) 210 (.61) 
Cochran's C' .12 .19^ .17" .16 .19" 
Note ADHD = Attention Deficit Disorder, CD = Conduct Disorder, ASP =Anti-Social Personality. 
' ;e<.05.  ' 'E<.OI."P<.ooi.  
Degrees of freedom for Cochran's C (17,12). 
It  Overall model non-significant. 
0\ 
Table 4 
Results for 2 (Biological Parent Alcoholisin) x 2 (Adoptive Parent Alcoholism) x 3 (Adoptive Parent Knowledge) Analyses of 
Variance and Homogeneity of Variance for Male Adoptee Outcomes 
Alcohol Preschool Grade School Child CD" Aggression Adult ASP 
Symptoms ADHD ADHD 
^ F d f F  d f F  d f F  
Biological Parent 1 .48 1 1.03 1 1.24 1 .00 I 2.91 1 .19 
Alcohol (BPA) 
Adoptive Parent 1 .00 1 .05 1 .02 1 3.57 1 .34 1 .43 
Alcohol (APA) 
Adoptive Parent 2 1.30 2 1.91 2 2.19 2 .93 2 1.67 2 4.60^ 
Knowledge 
(APK) 
BPA X APK 2 6.81" 2 1.87 2 2.92 2 3.60" 2 1.91 2 5.71'' 
APA X APK 2 1.66 2 1.45 2 1.07 2 2.77 2 1.74 2 .96 
Within-cell error 183 (1.12) 183 (1.22) 183 (1.28) 183 (.72) 183 (1.18) 183 (.52) 
Cochran's C^ .11 .15 .12 .12 .17 .24 
Note ADHD = Attention Deficit Disorder, CD = Conduct Disorder, ASP =Anti-Social Personality. 
"£<.05. ''fi<.01.°E<.001. 
* Degrees of freedom for Cochran's C (15,12). 
" Overall model non-significant. 
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adoptive parent's knowledge. The interaction, as depicted in Figure 7, was disordinal in 
nature. The equal variance/covariance assumption was supported for males (see Table 4). 
The one-way analysis of variance for biological parent's alcoholism conducted separately at 
each level of adoptive parent's knowledge showed no significant main effects for male 
adoptee alcohol symptoms in the no knowledge group, F (1, 56) = .18, g > .05, nor in the 
physical/medical knowledge group, F (1, 80) = 2.67, g > .05. A significant main effect was 
found in the psychiatric knowledge group, F (1,50) = 13.97, g< .001. Significantly more 
male adoptee alcohol symptoms were found for the psychiatric knowledge group if a 
biological parent was diagnosed with alcoholism (M = 2.09) than if no diagnosis was made 
(M=l-14). 
Female Preschool Attention-Deficit Disorder Symptoms. For female preschool attention-
deficit disorder symptoms, a significant interaction between adoptive parent's alcoholism 
and adoptive parent's knowledge was found (see Table 3). Plotting the interaction 
demonstrated a disordinal interaction (see Figure 8). Follow-up one-way ANOVA's, 
conducted separately at each level of adoptive parent's knowledge, showed a significant 
main effect of adoptive parent's alcoholism at each level of adoptive parent's knowledge; 
however, the direction of the effects varied. For the no knowledge group and the 
physical/medical knowledge group, mean female preschool attention-deficit disorder 
symptoms were lower if alcoholism was not present in the adoptive parent, F (1, 61) = 3.69, 
£ < .05 and F (1,101) = 8.05,2 < 01, respectively. In the psychiatric knowledge group, mean 
level female preschool attention-deficit disorder symptoms were higher for the group in 
which adoptive parent's alcoholism was present, F (I, 51) = 6.75, g < .01. No significant 
2.5 
No BIOALC 
Yes BIOALC 
1 
Adoptive Parent Knowledge 
Figure 7. Disordinal Interaction for Male Adoptee Alcohol Symptoms: Biological Parent's Alcoholism bv Adoptive Parent's 
Knowledge. 
1.4 
No PARALC 
Yes PARALC 
Physical/Medical Complete 
Adoptive Parent Knowledge 
Figure 8. Disordinal Interaction for Female Preschool Attention-Deficit Disorder Symptoms: Adoptive Parent's Alcoholism bv 
Adoptive Parent's Knowledge. 
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findings emerged for male adoptee preschool attention-deficit disorder symptoms but the 
equal variance/covariance assumption was met 
Female Grade School Attention-Deficit Disorder Symptoms. A significant interaction 
between adoptive parent's alcoholism and adoptive parent's knowledge was also found for 
female grade school attention-deficit disorder symptoms (see Table 3). The plot of the mean 
values for the interaction term showed a disordinal interaction pattern (see Figure 9). One­
way analyses of variance conducted separately at each level of adoptive parent's knowledge 
showed a significant main effect for adoptive p)arent's alcoholism in the physical/medical 
knowledge group, F (1,101) = 9.61), 2 < 01, and in the psychiatric knowledge group, F (1, 
51) = 11.03, B < .01, but not in the no knowledge group, F (1, 61) = 3.79, g > .05. 
Examination of the means showed that in the physicaVmedical knowledge group, female 
grade school attention-deficit disorder symptoms were highest when adoptive parent's 
alcoholism was absent. Conversely, female adoptee grade school attention-deficit disorder 
symptoms were higher if adoptive parent's alcoholism was present in the psychiatric 
knowledge group (see Figure 9). The equal variance/covariance assumption was violated. 
Again, male grade school attention-deficit disorder symptoms did not differ across all main 
effects and interactions (see Table 9). However, the equal variance/covariance assumption 
was met for males. 
Female Aggression Symptoms. For female aggression symptoms, a main effect of 
adoptive parent's knowledge was found. However, a significant adoptive parent's knowledge 
by adoptive parent's alcoholism was also found (see Table 3). Plotting the interaction 
showed a disordinal interaction pattern (see Figure 10). The one-way analyses of variance for 
NoPARALC 
Yes PARALC 
Comptele Physical/Medical 
Adoptive Parent Knowledge 
None 
Figure 9. Disordinal Interaction for Female Grade School Attention-Deficit Disorder Symptoms: Adoptive Parent's Aicoholistn 
by Adoptive Parent's Knowledge. 
Physical/Medical 
Adoptive Parent Knowledge 
1.69 
0.59 
1 
Complele 
-NoPARALC 
-YesPARALC 
Figure 10. Disordinal Interaction for Female Aggression Symptoms: Adoptive Parent's Alcoholism by Adoptive Parent's 
Knowledge. 
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adoptive parent's alcoholism conducted separately at each level of adoptive parent's 
knowledge showed a significant main effect in the psychiatric icnowledge group, F(l,51) = 
10.82, g < .01, but not in the no knowledge group, F ( 1,61) = .36, g > .05, nor in the 
physical/medical knowledge group, F(l, 101) = .61,2> .05. Examination of the means 
showed that female adoptees with an alcoholic adoptive parent who knew about biological 
parent psychiatric status had the highest mean aggression symptoms (M = 1.69). The 
remaining groups ranged from .59 to .82 mean number of symptoms (see Table 3). The equal 
variance/covariance assimiption was met for female aggression symptoms. No significant 
effects were found for males, however the equal variance/covariance assumption was met 
(see Table 4). 
Male Adult Anti-Social Personality Symptoms. For male adoptees' adult anti-social 
personality symptoms, a significant main effect of adoptive parent's knowledge was found 
(see Table 4). However, the interaction between adoptive parent's knowledge and biological 
parent's alcoholism was also significant. A disordinal interaction pattern was found when the 
plot of the interaction was examined (see Figure 11). 
The one-way analyses of variance for biological parent's alcoholism conducted 
separately at each level of adoptive parent's knowledge showed significant main effects in 
the psychiatric knowledge group, F (1, 50) = 9.21, e < 01. No significant main effects were 
found in the no knowledge group, F (2, 56) = .95, g > .05, nor in the physical/medical 
knowledge group, F (2, 80) = 1.27, q > .05. Examination of the means showed higher male 
adult anti-social personality symptoms in the psychiatric knowledge group when the 
None Physical/Medical 
Adoptive Parent Knowledge 
Comptele 
Figure 11. Disordinal Interaction for Male Adoptee Adult Anti-Social Personality Symptoms: Biological Parenl's Alcoholism bv 
Adoptive Parent's Knowledge. 
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biological parent was diagnosed with an anti-social personality versus when they were not 
ANOVA's with Biological Parent Anti-Social Personality. Adoptive Parent Alcoholism, and 
Adoptive Parent Knowledge 
A set of second analyses of variance were conducted with biological parent's anti-social 
personality as an independent variable instead of biological parent's alcoholism. All post-hoc 
analyses for adoptive parent's alcoholism and adoptive parent's knowledge, as well as the 
interaction between the two variables, will be identical to those presented in the previous 
analyses using biological parent's alcoholism. Consequently, the discussion of the findings 
from the present analyses will be restricted to those involving biological parent's anti-social 
personality. 
Alcohol Svmptoms. The analyses of variance for male and female alcohol symptoms 
showed no significant main effects nor interaction terms (see Tables 5 and 6). However, the 
equal variance/covariance assumption was met for both. 
Female Preschool Attention-Deficit Disorder Svmptoms. For female preschool attention-
deficit disorder symptoms, a significant interaction between adoptive parent's alcoholism 
and adoptive parent's knowledge was found (see Table 5, refer to Figure 3). No significant 
effects were foimd for males' preschool attention-deficit disorder symptoms (see Table 6). 
The equal variance/covariance assumption was violated for females but was satisfied for 
males. 
Table 5 
Results for 2 (Biological Parent ASP) x 2 (Adoptive Parent Alcohon x 3 (Adoptive Parent Knowledeel Analyses of Variance and 
Homoeeneitv of Variance for Female Adootee Outcomes 
Alcohol Preschool Grade School Child CD Aggression Adult ASP 
Symptoms ADHD ADHD 
df df df df df df 
Females (n = 219) 
Biological Parent 1 .04 1 3.47 1 6.87*' 1 16.39" 1 6.33" 1 1.65 
ASP (BP-ASP) 
Adoptive Parent 1 2.06 I 1.14 1 .34 1 .11 1 2.97 1 .37 
ASP (APA) 
Adoptive Parent 2 2.51 2 1.36 2 2.03 2 .48 2 2.57 2 1.37 
Knowledge 
(APK) 
BP-ASP X APK 2 .56 2 1.18 2 1.08 2 1.34 2 .65 2 .76 
APA X  APK 2 1.44 2 11.88" 2 12.70" 2 2.64 2 7.13" 2 1.24 
Within-cell error 
Cochran's C^ 
210 (.94) 210 (.71) 210 (.78) 210 (.62) 210 (.92) 210 (.62) 
.14 .28" .23" .16 .16 .26" 
Note ADHD = Attention Deficit Disorder, CD = Conduct Disorder, ASP =Anti-Social Personality. 
°E<.05. ''E<.01."E<.001. 
' Degrees of freedom for Cochran's C for females (19,11). 
Table 6 
Results for 2 (Biological Parent ASP) x 2 (Adoptive Parent AlcohoH x 3 (Adoptive Parent Knowledge^ Analyses of Variance and 
Homogeneity of Variance for Male Adoptee Outcomes 
Alcohol Preschool Grade School Child CD" Aggression Adult ASP 
Symptoms ADHD ADHD^* 
df F df F df F df F df F df F 
Biological Parent 1 .31 1 1.22 1 .27 1 .00 1 3.31 1 1.19 
ASP (BP-ASP) 
Adoptive Parent 1 .05 1 .07 1 .05 1 4.42" 1 .32 1 .15 
Alcohol (APA) 
Adoptive Parent 2 1.30 2 2.20 2 3.65" 2 1.60 2 3.95" 2 5.24'' 
Knowledge 
(APK) 
BP-ASP X APK 2 2.01 2 1.36 2 3.56" 2 3.08" 2 4.53^ 2 2,43 
APA X APK 2 1.22 2 1.34 2 .96 2 2.15 2 1.75 2 .72 
Within-cell error 
Cochran 's  c '  
183 (1.18) 
.14 
183 (1.22) 
.14 
183 (1.27) 
.14 
183 (.72) 
.13 
183 (1.15) 
.14 
183 (.53) 
.13 
Note ADHD = Attention Deficit Disorder, CD = Conduct Disorder, ASP =Anti-Social Personality. 
"E<.05. ''E<.01.°E<.001. 
' Degrees of freedom for Cochran's C for females (15,12). 
Overall model was not significant. 
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Female Grade School Attention-Deficit Disorder Symptoms. A significant main effect of 
biological parent's anti-social personality was found for female grade school attention-deficit 
disorder symptoms (see Table 5). Examination of the means showed a greater number of 
symptoms for female adoptees who had a biological parent with anti-social personality. In 
addition, a significant interaction between adoptive parent's knowledge and adoptive 
parent's alcoholism was found (see Figure 9). The equal variance/covariance assumption was 
not met 
Aggression Symptoms. A significant main effect of biological parent's anti-social 
personality was found for female aggression symptoms (see Table 5). A disordinal 
interaction pattern was found between adoptive parent's knowledge and adoptive parent's 
alcoholism (see Figure 10). Finally, the equal variance/covariance assumption held for 
females. 
For males, a significant main effect of adoptive parent's knowledge was found for 
aggression symptoms (see Table 6). However, this main effect was qualified by a significant 
interaction between adoptive parent's knowledge and biological parent's anti-social 
personality (see Figure 12). The equal variance/covariance assumption was met. 
The one-way analyses of variance conducted separately at each level of adoptive parent's 
knowledge showed a significant main effect of biological parent's anti-social personality in 
the psychiatric knowledge group, F (1,50) = 8.79, p < .01, but not in the no knowledge 
group, F (1, 56) = 1.12, £ > .05, nor in the physical/medical knowledge group, F (1, 80) = 
1.16,2 > .05. Examination of the means showed more aggression symptoms for males in the 
0 
None Complele 
Figure 12. Disordinal Interaction for Male Adult Anti-Social Personality Symptoms: Biological Parent's Anti-Social Personality 
bv Adoptiye Parent's Knowledge. 
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psychiatric knowledge group when a biological parent was diagnosed with anti-social 
personality (M = 1.33 vs. M = 2.04). 
Child Conduct Disorder Symptoms. A main effect of biological parent's anti-social 
personality was found for female conduct disorder symptoms (see Table 5). Examination of 
the means showed that female conduct disorder symptoms were higher for adoptees with a 
biological parent who had anti-social personality than for adoptees with a biological parent 
without anti-social personality. The equal variance/covariance matrix was satisfied for both 
males and females (see Tables 5 and 6). 
Model Specification 
In addition to the above analyses, multiple regression was used to either confirm or dis-
confirm errors in model specification. First, residual plots were examined to determine 
whether the significant interactions found in the ANOVA's should be included as a predictor 
in a regression model. Hierarchical multiple regression was used so as to examine changes in 
the strength of genetic and envirormiental effects as a flmction of the level of adoptive 
parent's knowledge. Analysis of variance was used to merely identify whether a moderating 
effect of adoptive parent's knowledge existed and whether or not the variances within each 
group were equal (Walker & Emory, 1985). However, examination of beta weights is 
required to determine whether or not misspecification of a non-additive model results in bias 
(Pedhazur,1986). Consequently, multiple regression techniques were used to examine this 
issue. 
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Residual Plots 
The first step of the evaluation process involved regressing an adoptee outcome (e.g., 
alcohol symptoms) on biological parent's alcoholism or anti-social personality and adoptive 
parent's alcoholism. A residual for the criterion variable, adoptee outcome, was then created 
separately for the outcomes regressed on biological and adoptive parents' alcoholism and for 
the outcomes regressed on biological parent's anti-social personality and adoptive parent's 
alcoholism. 
The residuals created from biological and adoptive parents' alcoholism were then 
separately plotted against the main effect of adoptive parent's knowledge, the interaction 
term between adoptive parent's knowledge and biological parent's alcoholism, and the 
interaction term between adoptive parent's knowledge and adoptive parent's alcoholism. 
Similarly, the residuals created from biological parent anti-social personality were separately 
plotted against adoptive parent's knowledge, the interaction between biological parent's anti­
social personality and adoptive parent's knowledge, and the interaction between adoptive 
parent's alcoholism and adoptive parent's knowledge. A random pattern or flat linear 
regression line through the plotted points is indicative of no model specification error, 
whereas a negatively or positively sloped regression line through the plotted points is 
indicative of the presence of model misspecification and suggests that the omitted variable 
should be included in the model. 
Residual plots were created separately for male and female adoptees. Furthermore, plots 
were only made between those adoptee outcomes that were predicted by a significant 
interaction term between adoptive parent knowledge and either biological parent 
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characteristics (e.g., biological parent's alcoholism or anti-social personality) or between 
adoptive parent's knowledge and adoptive parent's alcoholism in the ANOVA section (see 
Tables 3 through 6). Finally, the overall ANOVA model had to be significant in order for a 
residual plot to be constructed. 
Residual Analyses for Biological and Adoptive Parent Alcoholism 
Female Preschool Attention-Deficit Disorder Svmptoms. A positive linear trend was 
found for the plot between the residual for female preschool attention-deficit disorder 
symptoms and the interaction between adoptive parent's knowledge and adoptive parent's 
alcohoh'sm (see Appendix C). No other residuals were examined due to lack of significance 
in the analyses of variance. 
Female Grade School Attention-Deficit Disorder Svmptoms. The same pattern of results 
was found for the residual of female grade school attention deficit disorder symptoms as was 
found for preschool symptoms (see Appendix C). A positive linear trend was found between 
the residual for grade school attention-deficit disorder symptoms and the interaction between 
adoptive parent's knowledge and adoptive parent's alcoholism. 
Male Adoptee Alcohol Svmptoms. The residual for male adoptee alcohol symptoms 
showed a significant positive linear trend when plotted against the interaction between 
biological parent's alcoholism and adoptive parent knowledge (see Appendix C). 
Male Adoptee Anti-Social Personality Svmptoms. A positive linear trend was found 
when the residual for male adoptee anti-social personality symptoms was plotted against the 
interaction between adoptive parent knowledge and biological parent alcoholism (see 
Appendix C). 
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Female Adoptee Aggression. A positive slope was found for the regression line through 
the plot of the residual for female aggression symptoms and the interaction between adoptive 
parent's alcoholism and adoptive parent's knowledge (see Appendix C). 
Residual Analyses for Biological Parent Anti-Social Personality and Adoptive Parent 
Alcoholism 
The residual plots for female adoptee outcomes are the same for biological parent's anti­
social personality and biological parent's alcoholism due to the significant interaction 
between adoptive parent's knowledge and adoptive parent's alcoholism, which remained the 
same in both analyses. Furthermore, the only residual plot examined for the analysis of 
variance model including biological parent anti-social personality as the genetic effect was 
for male aggression symptoms. The residual plot of the interaction between biological 
parent's anti-social personality and adoptive parent's knowledge and male aggression 
symptoms showed a linear trend (see Appendix C). 
Hierarchical Regression; Testing for Moderation 
Following examination of the residual plots, a second multiple regression technique was 
used to test for model specification. Hierarchical multiple regression was used to investigate 
the influence of adoptive parent's knowledge on estimates of genetic and environmental 
influences. The analyses were hierarchical in that individual paths were added one at a time. 
A path was considered significant if a significant beta, as well as a significant change in R^, 
was found for that variable. 
The potential biasing effect of excluding adoptive parent's knowledge and all 
interactions including this variable from the model was determined by examining changes in 
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the magnitude of the betas and standard errors of previously entered terms. Specifically, the 
values of the standardized betas for biological parent's alcoholism or anti-social personality 
and adoptive parent's alcoholism were examined after entering the main effect of adoptive 
parent's knowledge, as well as the interactions between this term and biological parent's 
alcoholism, adoptive parent's alcoholism, and biological parent's anti-social personality. 
There were five steps to the hierarchical sequence with the first three steps testing for 
main effects (see Figure 6). The first step entered the genetic term or the dummy coded main 
eflFect of biological alcoholism or anti-social personality and represented estimates of genetic 
effects (path 1, Figure 6). The second step tested for the environmental effects of adoptive 
parent's alcoholism on adoptee outcomes and included a dummy coded adoptive parent's 
alcoholism variable (path 2, Figure 6). 
The third step entered two effect codes representing the main effect of adoptive parent's 
knowledge (path 3, Figure 6). Effect codes were used due to the categorical nature of the 
adoptive parent's knowledge variable (Pedhazur, 1982). The use of effect codes allowed for 
examination of the effects of different levels of knowledge on adoptee outcomes by 
comparing group means on the dependent variable for each level of adoptive parent's 
knowledge with the grand mean or means averaged across all other levels of adoptive 
parent's knowledge. The first effect code contrasted the effects of no adoptive parent's 
knowledge against the adoptive parent knowing psychiatric information (Pedhazur, 1982). 
The second effect code contrasted the adoptive parent knowing physical or medical 
information against the adoptive parent knowing psychiatric information. 
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The fourth and fifth steps tested for interaction effects. Specifically, the fourth step tested 
for genotype-environment interactions and included two interaction terms (path 4, Figure 6). 
The first interaction was between the effect code for adoptive parent's knowledge 
contrasting no knowledge with complete knowledge and biological parent's alcoholism or 
anti-social personality. The second interaction term was comprised of the second effect code 
contrasting physical or medical knowledge with complete knowledge and biological parent's 
alcoholism or anti-social personality. The fifth step (path 5, Figure 6) tested for purely 
environmental interactions and included the same interactions as above except with adoptive 
parent's alcoholism replacing biological parent's alcoholism/anti-social personality (path 5). 
Significant interactions were followed up by conducting regressions for the main effects of 
biological parent's alcoholism or anti-social personality and adoptive parent's alcoholism 
separately at each level of adoptive parent's knowledge. 
Hierarchical Regression: Biological and Adoptive Parent Alcoholism 
Female Preschool Attention-Deficit Disorder Symptoms. For females, the main effects 
for biological and adoptive parent's alcoholism were non-significant in predicting female 
preschool attention-deficit disorder symptoms (see Table 7). Entering the main effect for 
adoptive parent's knowledge in step 3 resulted in a change in the beta for biological parent's 
alcoholism and a change in the beta for adoptive parent's alcoholism. Entering the 
interactions between the effect codes and biological parent's alcoholism in step 4 reduced 
the main effect of biological parent's alcoholism to zero, but were themselves non­
significant. 
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Table? 
Hierarchical Multiple Regression Predicting Female Adoptee Cn = 219) ADHD from 
Biological and Adoptive Parent Alcoholism and Adoptive Parent Knowledge 
Preschool Grade School 
b SEB b SEB A R^ 
Step 1: 
Biological Parent -.06 .13 -.03 .00 -.05 .14 -.02 .00 
Alcohol (BPA) 
Step 2: 
Biological Parent -.04 .13 -.02 -.04 .14 -.02 
Alcohol (BPA) 
Adoptive Parent -.26 .14 -.13 .02 -.21 .15 -.10 .01 
Alcohol (APA) 
Step 3: 
Biological Parent -.02 .13 -.01 -.01 .14 -.01 
Alcohol (BPA) 
Adoptive Parent -.27 .14 -.13 -.22 .15 -.10 
Alcohol (APA) 
El -.03 .09 -.03 -.11 .10 -.08 
E2 .08 .08 .07 .02 .14 .09 .12 .02 
Step 4: 
Biological Parent -.00 .14 -.00 .01 .14 .01 
Alcohol (BPA) 
Adoptive Parent -.27 .14 -.13 -.23 .15 -.10 
Alcohol (APA) 
El -.04 .09 -.03 -.11 .10 -.09 
E2 .08 .08 .07 .15 .09 .13 
El xBPA -.00 .20 -.00 -.20 .21 -.07 
E2xBPA .22 .18 .09 .03 .32 .19 .13 .04 
Step 5; 
Biological Parent .01 .13 .01 .03 .14 .01 
Alcohol (BPA) 
Adoptive parent's -.28* .14 -.14 -.24 .14 -.11 
alcoholism (APA) 
El -.04 .09 -.04 -.12 .09 -.10 
E2 .09 .08 .08 .16 .08 .14 
EI xBPA .00 .19 .00 -.20 .20 -.07 
E2xBPA .25 .17 .11 .36* .18 .14 
El xAPA -.44* .21 -.15 -.44* .22 -.14 
E2xAPA -.53** .18 -.21 .12*** -.60** .19 -.22 
* 2< -05. »* 2 < .01. E < .001. 
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However, the interactioa between the effect codes and adoptive parent's alcoholism were 
significant in step 5 and resulted in a significant increase in a significant model, F (8, 
210) = 3.96, £ < .001, and increased the beta for adoptive parent's alcoholism to significance 
(see Table 6). The total change in the magnitude of the beta for biological parent's 
alcoholism was (D = .05) and for adoptive parent alcohol (D = .02). 
Follow-up analyses for female preschool attention-deficit disorder symptoms at each level 
of adoptive parent knowledge showed significant main effects of adoptive parent's 
alcoholism in the physical/medical knowledge group, F (2,100) = 5.83, £ < .01, and in the 
psychiatric knowledge group, F (2,50) = 6.15, e < .01 (see Table 8). Furthermore, the 
presence of adoptive parent's alcoholism in the physical/medical knowledge group was 
associated with lower female preschool attention-deficit disorder symptoms, whereas the 
presence of adoptive parent's alcoholism in the psychiatric knowledge group was associated 
with an increase in symptoms. No significant effects were observed in the no knowledge 
group. 
Female firade School Attention-Deficit Disorder Svmptoms. The main effects of 
biological (step 1, see Table 7) and adoptive parent's alcoholism (step 2) were non­
significant for female grade school attention-deficit symptoms. Adding the main effects for 
adoptive parent's knowledge in step 3 resulted in a decrease in the beta for biological parent's 
alcoholism (D = .04) but no substantial change in strength for adoptive parent's alcoholism. 
No changes were seen in the standard errors of either terms and the model, as well as the 
effect codes for adoptive parent's knowledge themselves, was non-significant Adding the 
interactions between the effect codes and biological parent's alcoholism in step 4 
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(see Table 7) failed to result in a significant model or significant paths for the two terms. 
However, adding the interaction between the effect codes for adoptive parent's knowledge 
and adoptive parent's alcoholism in step 5 resulted in a significant increase in R^, a 
significant model, F (8, 210) = 3.61,2 < 001, significant betas for the two interaction terms, 
and increased the interaction term between the effect code and biological parent's 
alcoholism to significance (A = .04) (see Table 7). 
Follow-up analyses for female grade school attention-deficit disorder symptoms at each 
level of adoptive parent knowledge showed the same pattern as those found for female 
preschool symptoms (see Table 8). Adoptive parent's alcoholism had a significant, negative 
main effect in the physical/medical knowledge group, F (2, 100) = 5.98, g < .01, and a 
significant, positive main effect in the psychiatric knowledge group, F (2, 50) = 5.76, g < .01. 
Biological parent's alcoholism had no effect in any of the knowledge groups. 
Female Aggression Symptoms. The findings for female aggression symptoms showed no 
significant effects until the interaction term between the effect codes for adoptive parent's 
knowledge and adoptive parent's alcoholism were entered in step 4 (see Table 9). Adding the 
latter term failed to result in a change in the betas for biological (A = +.01) and for adoptive 
parent's alcoholism (A = -.01). A significant increase in R^, as well as a significant model, F 
(8,210) = 2.14, £ < .05, was found upon entering the interaction terms between the effect 
codes for adoptive parent's knowledge and adoptive parent's alcoholism (see Table 9). 
Follow-up analyses for female aggression symptoms showed a significant main effect for 
adoptive parent's alcoholism in the psychiatric knowledge group, F (2, 50) = 5.40, p < .01 
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Table 8 
FoIlow-up Multiple Regression Predicting Female Adoptee (n = 219) ADHD from Biological 
and Adoptive Parent Alcoholism at each Level of Adoptive Parent Knowledge 
Preschool Grade School 
b SEB B R~ b SEB B. R-
No Knowledge (n = 64) 
Biological Parent -.05 .24 -.02 -.24 
Alcohol 
Adoptive Parent -.58* .26 -.27 .08 -.51 
Alcohol 
Physical/Medical Knowledge (n= 103) 
Biological Parent .21 .20 .10 .32 
Alcohol 
Adoptive Parent -.66*** .20 -.32 .10** -.67** 
Alcohol 
Psychiatric Knowledge (n = 53) 
Biological Parent -.30 .23 -.17 -.20 .26 -.10 
Alcohol 
Adoptive Parent .84*** .26 .42 .20** .96** .29 .42 .19** 
Alcohol) 
* g< .05. ** g < .01. *** g < .001. 
(see Table 10). The presence of adoptive parent's alcoholism was associated with increases 
in female aggression symptoms for this group. 
Male Alcohol Use Svmptoms. For males, the main effects of biological (step 1, see 
Table 11) and adoptive parent's alcoholism (step 2) were non-significant. Entering the main 
effect codes for adoptive parent's knowledge in step 3 did not affect the parameter estimates 
for the previous main effects. However, entering the interaction between biological parent's 
alcoholism and the effect code comparing physical/medical knowledge with psychiatric 
knowledge in step 4 resulted in a significant fit, F (6,185) = 2.18, g < .05, a significant 
increase in R^, and a decrease (A = - .03) in the strength of the beta for biological parent 
.24 -.12 
.27 -.24 .07 
.21 .14 
.21 -.31 .11** 
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Table 9 
Hierarchical Multiple Regression Predicting Female Adoptee Aggression (n = 219) from 
b SEB e 
Stq} I; 
Biological Parent Alcohol (BPA) .03 .15 .01 .00 
Step 2; 
Biological Parent Alcohol (BPA) .02 .15 .01 
Adoptive Parent Alcohol (APA) .17 .16 .07 .01 
Step 3; 
Biological Parent Alcohol (BPA) .02 .15 .01 
Adoptive Parent Alcohol (APA) .17 .16 .07 
El -.06 .10 -.05 
E2 -.00 .09 -.00 .01 
Step 4: 
Biological Parent Alcohol (BPA) .03 .15 .01 
Adoptive Parent Alcohol (APA) .16 .16 .07 
EI -.06 .10 -.04 
E2 .01 .09 .01 
El X BPA -.37 .22 -.13 
E2xBPA .22 .20 .09 .02 
Step 5; 
Biological Parent Alcohol (BPA) .04 .15 .02 
Adoptive parent's alcoholism (APA) .15 .15 .07 
El -.06 .10 -.05 
E2 .01 .09 .01 
El xBPA -.36 .21 -.13 
E2xBPA .25 .20 .09 
El xAPA -.42 .23 -.13 
E2xAPA -.41* .20 -.14 .08* 
**E<.01. **»g<.001. 
Table 10 
Follow-UD Multiple Regression Predicting Female Adoptee Aggression (n = 219) 
from Biological and Adoptive Parent Alcoholism for Each Level of Adoptive Parent 
Knowledge 
b SEB 
No Knowledge (n = 64) 
Biolo^cal Parent Alcohol (BPA) -.36 .25 -.18 
Adoptive Parent Alcohol (APA) -.15 .28 -.07 .04 
Physical/Medical Knowledge (n = 103) 
Biological Parent Alcohol (BPA) .25 .22 .11 
Adoptive Parent Alcohol (APA) -.14 .22 -.06 .02 
Psychiatric Knowledge (n = 53) 
Biological Parent Alcohol (BPA) .12 .30 .05 
Adoptive Parent Alcohol (APA) 1.10»» .34 .42 .18»» 
» E< .05. *• E < .01. *** E < .001. 
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Table 11 
Hierarchical Multiple Regression Predicting Male Adoptee Alcohol Symptoms from 
Biological and Adoptive Parent Alcoholism and Adoptive Parent Knowledge 
b SEB £ 
Step 1: 
Biological Parent Alcohol (BPA) .07 .16 .03 .00 
Step 2: 
Biological Parent Alcohol (BPA) .07 .17 .03 
Adoptive Parent Alcohol (APA) -.00 .19 -.00 .00 
Step 3; 
Biological Parent Alcohol (BPA) .07 .17 .03 
Adoptive Parent Alcohol (APA) -.00 .19 -.00 
El -.01 .12 -.01 
E2 .02 .11 .02 .00 
Step 4; 
Biological Parent Alcohol (BPA) .04 .16 .02 
Adoptive Parent Alcohol (APA) -.06 .19 -.02 
El .01 .11 .01 
E2 .02 .10 .02 
El X BPA -.28 .23 -.10 
E2 X  BPA -.55** .22 -.20 .07* 
Step 5; 
Biological Parent Alcohol (BPA) .02 .16 .01 
Adoptive parent's alcoholism -.06 .19 -.02 
(APA) 
El .01 .11 .01 
E2 .03 .10 .02 
El X  BPA -.25 .24 -.08 
E2xBPA -59*» .22 -.21 
El X  APA .03 .28 .01 
E2 X  APA -.42 .25 -.13 .08* 
* 05. ** E < .01. *** E < .001. 
alcohol (see Table 11). The beta for adoptive parent's alcoholism also increased (A = +.06). 
Adding the interaction between the effect codes and adoptive parent's alcoholism in step 5 
resulted in no significant changes. Follow-up analyses for male alcohol symptoms showed a 
significant, positive main effect of biological parent's alcoholism in the psychiatric 
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knowledge group, F (2,49) = 7.95, £ < .001 (see Table 12). No other main effects were 
significant in the other groups. 
Male Adult Anti-Social Personality. The final hierarchical regression with a main effect 
for biological parent's alcoholism showed significant findings for male adoptee anti-social 
personality symptoms (see Table 13). The main effects for biological (step 1) and adoptive 
parents' alcoholism (step 2) were non-significant. Entering the effect codes for adoptive 
parent's knowledge in step 3 (see Table 13) showed a significant beta for the effect code 
contrasting physical/medical knowledge with complete knowledge. Both betas for biological 
and adoptive parent's alcoholism decreased upon entering the latter terms (A = -.02 and A = -
.01, respectively). The model was non-significant. 
Entering the interaction terms between biological parent's alcoholism and the effect 
codes for adoptive parent knowledge in the equation predicting male adult-anti-social 
personality symptoms (step 4, see Table 13) resulted in a significant increase in R", a 
Table 12 
Follow-up Multiple Regression Predicting Male Adoptee Alcohol Symptoms from 
Biological and Adoptive Parent Alcoholism and Adoptive Parent Knowledge 
b SEB ^ R-
No Knowledge (n = 58) 
Biological Parent Alcohol (BPA) -.14 .34 -.05 
Adoptive Parent Alcohol (APA) .03 ^41 JOl .00 
PhysicaJ/Medical BCnowledge (n = 82) 
Biological Parent Alcohol (BPA) -.48 .25 -.21 
Adoptive Parent Alcohol (APA) -.42 ^28 -.17 .06 
Psychiatric I^owledge (n = 52) 
Biological Parent Alcohol (BPA) .95*** .05 .46 
Adoptive Parent Alcohol (APA) .39 30 .24*** 
* £< .05. ** E < .01. *** 2 < -OOl-
89 
Table 13 
Hierarchical Multiple Regression Predicting Male Adoptee Adult ASP from Biological and 
Adoptive Parent Alcoholism and Adoptive Parent Knowledge 
b SEB R-
Step 1: 
Biological Parent Alcohol (BPA) .05 .11 .03 .00 
Step 2: 
Biological Parent Alcohol (BP A) .04 .11 .03 
Adoptive Parent Alcohol (APA) -.09 .13 -.05 .00 
Step 3; 
Biological Parent Alcohol (BPA) .02 .11 .02 
Adoptive Parent Alcohol (APA) -.08 .13 -.05 
El .03 .08 .03 
E2 -.14* .07 -.16 .03 
Step 4; 
Biological Parent Alcohol (BPA) .01 .11 .00 
Adoptive Parent Alcohol (APA) -.12 .13 -.07 
El .04 .08 04 
E2 -.14* .07 -.16 
El X  BPA -.25 .16 -.13 
E2 X  BPA -.28 .15 -.15 .09* 
Step 5; 
Biological Parent Alcohol (BPA) -.00 .11 -.00 
Adoptive parent's alcoholism (APA) -.12 .13 -.07 
El .04 .08 .04 
E2 -.14* .07 -.15 
El X BPA -.24 .16 -.12 
E2 X  BPA -.30* .26 -.16 
El X  APA .03 .19 .01 
E2 X  APA -.22 .17 -.10 .09* 
*^< .05. ** E< .01. *** p< .001. 
significant model, F (6, 185) = 2.69, p < .05, and changes in the betas for biological parent's 
alcoholism (A = -.01) and adoptive parent's alcoholism (A = +.04). Finally, no significant 
changes were found upon entering the interactions between the effect codes and adoptive 
parent's alcoholism in step 5 (see Table 13). Follow-up analyses for males are presented in 
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Table 14. A significant main effect of biological parent's alcoholism was found in the 
psychiatric knowledge group for males, F (2,49) = 4.65, e < .05. 
Hierarchical Regression: Biological Parent Anti-Social Personality and Adoptive Parent 
Alcoholism 
Female Preschool Attention-Deficit Disorder Svmptoms. The significant regressions 
predicting female preschool attention-deficit disorder symptoms are presented in Table 15. 
The main effect for biological parent's anti-social personality in step 1 was not significant 
for female preschool attention-deficit disorder symptoms. Adding the main effect for 
adoptive parent's alcoholism in step 2 (see Table 15) produced a significant model, as well 
as a significant beta. Adding the effect codes for adoptive parent's knowledge in step 3 
resulted in an increase in the beta for biological parent's anti-social personality (A = +.01) 
and no change in the beta for adoptive parent's alcoholism. The effect codes for adoptive 
parent knowledge were non-significant (see Table 15). 
Table 14 
Adoptive Parent Alcoholism and AdotJtive Parent Knowledae 
b SEB Q. 
No Knowledge (n = 58) 
Biological Parent Alcohol -.19 .19 -.14 
Adoptive Parent Alcohol -.06 .23 -.03 .02 
Physical/Medical BCnowledge (n = 82) 
Biological Parent Alcohol -.26 .18 -.15 
Adoptive Parent Alcohol -.30 .20 -.17 .04 
Psychiatric Knowledge (n = 53) 
Biological Parent Alcohol 59** .20 .39 
Adoptive Parent Alcohol .11 .23 .06 .16* 
*£<.05 .  **2<.01 .  ***E<.001.  
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Table 15 
Hierarchical Multiple Regression Predicting Female Adoptee (n = 219) ADHD from 
Biological ASP and Adoptive Parent Alcoholism and Adoptive Parent Knowledge 
Preschool Grade School 
b SEB a r' b SEB a R' 
Step 1: 
Biological .26 .16 .11 .01 .39* .17 .15 .03* 
Parent ASP 
Step 2: 
Biological .26 .16 .11 .39* .17 .15 
Parent ASP 
Adoptive Parent -.27* .14 -.13 .03* -.22 .15 -.10 .03* 
Alcohol (APA) 
Step 3: 
Biological .28 .16 .11 .41* .17 .16 
Parent ASP 
Adoptive Parent -.27* .14 -.13 -.22 .15 -.10 
Alcohol (APA) 
El -.02 .09 -.02 -.10 .09 -.08 
E2 .09 .08 .08 .03 .16 .08 .14 .05* 
Step 4: 
Biological .30 .17 .13 44** .18 .17 
Parent ASP 
Adoptive Parent -.30* .14 -.14 -.25 .15 -.11 
Alcohol (APA) 
El -.03 .09 -.03 -.11 .09 -.08 
E2 .09 .08 .08 .16 .08 .14 
El X BP-ASP -.12 .25 -.04 -.10 .26 -.03 
E2 X BP-ASP .30 .23 .10 .04 .29 .24 .10 .06 
Step 5: 
Biological .36* .16 .15 .50** .17 .20 
Parent ASP 
Adoptive -.31* .13 -.15 -.26 .14 -.12 
parent's 
alcoholism 
(APA) 
El -.04 .09 -.03 -.11 .09 -.08 
E2 .10 .08 .09 .17* .08 .15 
El X BP-ASP -.21 .24 -.07 -.19 .25 -.06 
E2 X BP-ASP .33 .21 .12 .33 .22 .11 
El X APA -.42* .20 -.15 -.41* .21 -.14 
E2x APA -.27** .18 -.23 -.65*** .19 -.24 .16*** 
* £< .05. ** £< .01. » * * E <.001. 
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Adding the interactions between the effect codes and biological parent's anti-social 
personality in step 4 resulted in an increase in the magnitude of the main effect for biological 
parent's anti-social personality (A = +.02), as well as an increase in the magnitude of the 
main effect for adoptive parent's alcoholism (A = +.03). The model was non-significant, 
however. Finally, adding the interaction terms between the effect codes for adoptive parent's 
knowledge and adoptive parent's alcoholism in step 5 resulted in another increase in the beta 
for biological parent's anti-social personality (A = +.06) and for adoptive parent's knowledge 
(A= +.01). Both interactions between the effect codes and adoptive parent's alcoholism were 
significant as was the model, F (8,210) = 4.23, g < .001, and the increase in R" (see Table 
15). 
Follow-up analyses for female preschool attention-deficit disorder symptoms showed 
significant main effects in the physical/medical knowledge group, F (2,100) = 8.83, e < .001, 
and in the psychiatric knowledge group, F (2,50) = 5.40, £ < .01 (see Table 16). In the former 
group, biological parents' anti-social personality was positively related to preschool 
attention-deficit disorder symptoms, whereas adoptive parent's alcoholism was negatively 
related to female symptoms. Only adoptive parent's alcoholism was positively related to 
female preschool attention-deficit disorder symptoms in the psychiatric knowledge group (see 
Table 16). 
Female Grade School Attention-Deficit Disorder Svmptoms. Biological parent's anti­
social personality significantly predicted female grade school attention-deficit disorder 
symptoms in step 1 (see Table 15). Adoptive parent's alcoholism in step 2 was not 
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Table 16 
Follow-up Multiple Regression Predicting Female Adoptee fn = 219) ADHD from Biological 
ASP^^dAdogU^^^ 
Preschool Grade School 
b SEB § R" b SEB R' 
No Knowledge (n = 63) 
Biological .09 .32 .03 .25 
Parent ASP 
Adoptive Parent -.57* .26 -.27 .08 -.50 
Alcohol 
Physical/Medical Knowledge (n = 103) 
Biological .63* .25 .24 .77* .25 .28 
Parent ASP 
Adoptive Parent -.72*** .19 -.35 .15*** -.74*** .20 -.34 .16*** 
Alcohol 
Psychiatric Knowledge (n = 53) 
Biological .18 .27 .09 .30 .30 .13 
Parent ASP 
Adoptive Parent .85** .26 .42 .18** .98**» 29 .43 .19** 
Alcohol 
* E < .05. ** £ < .01. *** E < .001. 
significant. Adding the main effect codes for adoptive parent's knowledge in step 3 resulted 
in an increase in the magnitude of the beta (A = +.02) for biological parent ASP, but no 
change for adoptive parent's alcoholism. The change in R^ was non-significant as well. 
Inclusion of the interaction term between the effect codes and biological parent ASP in 
step 4 (see Table 15) resulted in an increase in the beta for both biological parent's anti­
social personality (A = +.03) and adoptive parent's alcoholism (A = +.03). The model was 
only marginally significant and the change in R^ was non-significant. Finally, adding the 
interaction between the effect codes for adoptive parent's knowledge and adoptive parent's 
alcoholism in step 4 resulted in another increase in magnitude of the beta for biological 
.32 .10 
.27 -.23 .07 
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parent ASP (A = +.06) and an increase for adoptive parent's knowledge (A = +.01). The betas 
for both interactions were significant, as was the increase in and the model, F (8, 210) = 
4.91,2 <-001 (see Table 15). 
The findings for the follow-up analyses for female grade school attention-deficit disorder 
symptoms showed similar results as those found for preschool symptoms in that significant 
main effects were found in the physical/medical knowledge group, F (2,100) = 9.74, q <.001, 
and m the psychiatric knowledge group, F (2, 50) = 6.04, e < .01 (see Table 16). As before, a 
positive relationship was found between adoptive parent's alcoholism in the physical/medical 
knowledge group. In contrast, a negative relationship was found in the psychiatric knowledge 
group. 
Male and Female Adoptee Aggression Symptoms. For males, hierarchical regression 
failed to produce a significant beta for either biological parent's anti-social personality in step 
1 or adoptive parent's alcoholism in step 2 (see Table 17). Adding the effect codes for 
adoptive parent's knowledge in step 3, however, resulted in a decrease in magnimde for the 
main effect of biological parent's anti-social personality (A = -.04) and a decrease in 
magnitude for adoptive parent's knowledge (A = -.01). Adding the interaction between 
biological parent anti-social personality and the adoptive parent effect codes in step 4 (see 
Table 17) resulted in a decrease in the magnitude of the beta for biological parent's anti­
social personality (A = -.02) and an increase for adoptive parent's alcoholism (A = +.01). The 
interaction term between biological parent's anti-social personality and the effect code 
contrasting physical/medical knowledge with psychiatric knowledge was significant as was 
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Table 17 
Hierarchical Multiple Regression Predicting Adoptee Aggression from Biological Anti-
Social Personality and Adoptive Parent Alcoholism and Adoptive Parent Knowledge 
Male (n= 192) Female (n = 219) 
SEB ^ b SEB § R-
Step 1: 
Biological Parent Anti- .34 .21 .01 .45»* .18 .17 .03** 
Social Personality (BP-
ASP) 
Step 2: 
Biological Parent Anti- .34 .21 .12 .44** .18 .16 
Social Personality (BP-
ASP) 
Adoptive Parent Alcohol .03 .19 .01 .01 .17 .15 .07 .03» 
(APA) 
Step 3: 
Biological Parent Anti- .30 .21 .10 .44* .18 .16 
Social Personality 
Adoptive Parent Alcohol .02 .19 .01 .17 .15. .07 
El -.14 .12 -.09 -.05 .10 -.04 
E2 .00 .11 .00 .01 .01 .09 .01 .03 
Step 4: 
Biological Parent Anti- .28 .21 .10 .43* .19 .16 
Social Personality 
Adoptive Parent Alcohol .03 .19 .01 .16 .16 .07 
El -.12 .12 -.08 -.06 .10 -.04 
E2 .02 .11 .02 .02 .09 .01 
EI X BP-ASP .06 .35 .02 -.23 .28 -.06 
E2 X BP-ASP -.74* .28 -.22 .on* .12 .25 .04 .04 
Step 5: 
Biological Parent Anti- .29 .21 .10 .47** .18 .18 
Social Personality 
Adoptive parent's .05 .19 .02 .14 .15 .06 
alcoholism (APA) 
El -.11 .12 -.08 -.06 .10 -.04 
E2 .02 .11 .02 .03 .09 .02 
El X BP-ASP .06 .35 .02 -.31 .27 -.09 
E2 X BP-ASP -.73** .28 -.22 .14 .24 .05 
El X APA .22 .28 .06 -.43 .23 -.13 
E2 X APA -.47 .25 -.15 .09* -.46* .20 -.16 .10** 
*2<-05. ***£<.001. 
the model, F (6, 185) = 2.29, £ < .05. Finally, entering the interactions between the effect 
codes for adoptive parent's knowledge and adoptive parent's alcoholism in step 5 failed to 
result in a significant increase in R or significant betas for ±e latter interactions (see Table 
17). 
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The analyses showed somewhat different results for female aggression symptoms (see 
Table 17). The main effect of biological parent's anti-social personality in step 1 was 
significant. Adding adoptive parent's alcoholism in step 2, the effect codes for adoptive 
parent's knowledge in step 3 (see Table 17), and the interaction between the effect codes and 
biological parent's anti-social personality in step 4 resulted in a small decrease in magnitude 
for the former beta and no change in R^. However, including the interaction between the 
effect codes and adoptive parent's alcoholism in step 5 resulted in an increase in the strength 
of the beta for biological parent's anti-social personality (A = +.04) and a decrease for 
adoptive parent's alcoholism (A = -.02) (see Table 17). The beta for the interaction between 
the effect code comparing physical/medical knowledge with psychiatric knowledge and 
adoptive parent's alcoholism was significant as was the increase in R~ and the model, F (8, 
210) = 2.86, E<.05. 
Follow-up analyses for female aggression symptoms showed significant main effects of 
adoptive parent's alcoholism in the psychiatric knowledge group only, F (2, 50) = 7.35, £ < 
.01 (see Table 18). For males, biological parent anti-social personality was significant in the 
psychiatric group, F (2,49) = 4.88,2 < .01. For males and females, an increase in adoptee 
aggression was found if adoptive parent's alcoholism or biological parent anti-social 
personality was present, respectively. 
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Table 18 
Follow-up Multiple Regression Predicting Adoptee Aggression from Biological Anti-Social 
Personality and Adoptive Parent Alcoholism and Adoptive Parent Knowledge 
Male (n = 192) Female (n = 219) ^ 
b SEB IE' b SEB ^ R-
No I^owledge 
Biological Parent Anti- .46 .42 .15 
Social Personality 
Adoptive Parent Alcohol .33 .32 .14 .04 
Physical/Medical Knowledge 
Biological Parent Anti- -.33 .32 -.11 .60* .27 .22 
Social Personality 
Adoptive Parent Alcohol -.36 .29 -.14 .03 -.19 .22 -.09 .05 
Psychiatric Knowledge 
Biological Parent Anti- 1.07** .36 .38 .62 .34 .23 
Social Personality 
Adoptive Parent Alcohol .36 .36 .13 .17** 1.16»»* .33 .44 .23*» 
* g< .05. ** £< .01. *** £ < .001. 
.15 .34 .06 
-.15 .28 -.07 .01 
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GENERAL SUMMARY 
The present study was methodological in nature in that it examined the potentially biasing 
effect of adoptive parent's knowledge on genetic and environmental estimates for adoptee 
maladaptive behaviors. The method of evaluation was based on procedures used for 
determining model misspecification (Pedhazur, 1982). Several steps were involved in the 
process. Analysis of variance was used to determine whether or not a main effect of adoptive 
parent knowledge was present or whether or not a moderating effect of adoptive parent 
knowledge on a genetic effect (e.g., biological parent's alcoholism or anti-social personality) 
or an environmental effect (e.g., adoptive parent's alcoholism) was appropriate in predicting 
adoptee outcomes. Next, residual plots were used to determine whether or not the main 
effects or interaction effects identified as significant in predicting adoptee behavior should be 
included in a regression model. Finally, hierarchical regression was used to examine the 
biasing effect of adoptive parent knowledge on the slopes of the relationship between genetic 
and environmental effects and adoptee maladaptive behavior. 
The findings from the analyses of variance with biological parent's alcoholism as the 
genetic effect showed significant interactions between adoptive parent's knowledge and an 
environmental component (e.g., adoptive parent's knowledge). These results were found for 
female adoptee preschool and grade school attention-deficit disorder symptoms, and for 
female adoptee aggression symptoms. When biological anti-social personality, instead of 
biological parent's alcoholism, was entered as a genetic effect, the same results were found 
with an environmental interaction between adoptive parent's knowledge and adoptive 
parent's alcohol interacting significantiy to predict female outcomes. 
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For male adoptee outcomes, the analyses of variance with biological parent alcoholism as 
an estimate of the genetic effect showed significant interactions between adoptive parent's 
knowledge and'biological parent's alcoholism in predicting male adoptee alcohol symptoms 
and male adult anti-social personality symptoms. When biological anti-social personality was 
entered as the genetic effect, the interaction term between adoptive parent's knowledge and 
the genetic effect significantly predicted male aggression symptoms. 
Examination of the residual plots confirmed the findings from the analyses of variance for 
both male and female outcomes and indicated that the interaction term should be included as 
a component in a regression equation. For females, this meant that the interaction between 
adoptive parent's knowledge and adoptive parent's alcoholism should be included as a 
predictor of female adoptee preschool and grade school attention-deficit disorder symptoms 
and as a predictor of female aggression. For males, the findings showed that the interaction 
between adoptive parent's knowledge and biological parent alcoholism should be included in 
predicting male adoptee alcohol symptoms and male adult anti-social personality. 
Furthermore, the interaction between adoptive parent's knowledge and biological parent's 
anti-social personality should be included in the regression equations predicting male adoptee 
aggression symptoms. 
When adoptive parent knowledge was entered only as a main effect, the findings from the 
hierarchical multiple regression failed to demonstrate a significant biasing effect on estimates 
of genetic (e.g., biological parent alcoholism or anti-social personality) and environmental 
(e.g., adoptive parent's alcoholism) effects. These findings are not surprising given that the 
main effect term was not significant in the analyses of variance. However, substantial bias in 
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estiniatioiis of genetic and environmental influences were found when adoptive parent 
knowledge was entered as part of an interaction term with either biological parent's 
alcoholism or anti-social personality and adoptive parent's alcoholism. 
The findings of a moderating effect versus a main effect of adoptive parent knowledge 
differs greatly from previously investigated biases. In those investigated, the biases were 
argued to increase the relationship between either the biological parent and the adopted away 
child or the adoptive parent and the adopted child (e.g., selective placement). Selective 
placement, which increases or decreases similarity to the biological parent, has been 
represented as a main effect in that a correlational path is added to a model depicting genetic 
and environmental effects (Carey & Rice, 1983; Horn, 1983). The present study has shown 
that the effect of adoptive parent's knowledge can not be estimated as a single variable or a 
single path in a diagram due to its moderating effect Instead, further analyses must be 
conducted after confinsing the presence of an interaction between adoptive parent knowledge 
and biological or adoptive parent characteristics. 
In the present study, follow-up analyses of the interaction between adoptive parent 
knowledge and biological or adoptive parent characteristics demonstrated that both 
environmental and genetic effects were biased. Bias was evident due to the differences in 
significance, magnitude, and direction of genetic or environmental effects across levels of 
adoptive parent knowledge. With selective placement, both genetic and environmental 
estimates are biased in that a genetic component is added to the correlation between adoptive 
parents and adoptive children and an environmental component is added to the correlation 
between biological parents and the adopted away child (Hom, 1983). The biasing effect of 
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adoptive parent's knowledge differed from the bias of selective placement with respect to 
genetic and environmental bias in that environmental effects were biased for one group (i.e., 
female adoptees), whereas genetic effects were biased for another group (i.e., male adoptees). 
Analyses showed environmental effects were underestimated for female adoptees when 
analyses were not conducted separately at each level of adoptive parent knowledge. The 
environmental effect of adoptive parent's alcoholism on female maladaptive behavior was 
only present when the adoptive parent was provided physical/medical or psychiatric 
information about the biological parent. In addition, the direction of effect for the 
environmental estimate was found to differ across levels of adoptive parent knowledge. The 
presence of adoptive parent's alcoholism was associated with lower female attention-deficit 
disorder symptoms in the physical knowledge group and with higher symptoms in the 
psychiatric group. For female aggression symptoms, the direct effect of adoptive parent's 
alcoholism was present only in the psychiatric knowledge group when examined at each level 
of adoptive parent knowledge. These effects remained when biological parent anti-social 
personality was entered as an estimate of the genetic effect 
For male adoptee outcomes, a significant gene-environment interaction was found 
between biological parent characteristics and adoptive parent's knowledge. The effect of 
biological parent's alcoholism or anti-social personality was found to be dependent on the 
type of adoptive parent knowledge. For male adoptee alcohol syn^toms, biological parent's 
alcoholism was positively and significantly related to male alcohol symptoms for the 
psychiatric knowledge group only. This genetic effect was non-significant when the total 
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male sanq>le was analyzed. The same pattern emerged for male adult anti-social personally 
symptoms with a significant genetic effect present in the psychiatric group only. 
The present findings suggest that adoptive parent's knowledge produces a biasing effect 
on estimates of genetic and environmental influences for male and female adoptee 
maladaptive behavior. The bias resulted from a moderating effect of adoptive parent's 
knowledge in that genetic (biological parent's alcoholism or anti-social personality) and 
environmental (e.g., adoptive parent's alcoholism) main effects were found at only certain 
levels of adoptive parent's knowledge (e.g., physical and psychiatric knowledge). The 
magnitude of the biasing effect of adoptive parent's knowledge, in terms of variance 
explained, was on average five times greater than that typically reported for selective 
placement (Bouchard & McGue, 1990; DeFries, Plomin, & Fulker, 1994; Horn, 1983; 
Loehlin, 1992). The incremental increase in variance explained after entering the interaction 
between adoptive parent's knowledge and adoptive parent's alcoholism averaged 7% and 
ranged from 6% to 10% for female adoptees. For male adoptees, an increase of 6% of the 
variance explained was found for the interaction between biological parent's alcoholism or 
anti-social personality. The magnitude of effect for selective placement has been reported to 
account for less than 1% of the variance explained (Bouchard & McGue, 1990; DeFries, 
Plomin, & Fulker, 1994; Horn, 1983; Loehlin, 1992). 
In conclusion, the next question is how does adoptive parent knowledge influence 
adoptee outcomes. The second part of this study examines how the adoptive family 
environment or characteristics of the adoptive parent-adoptive child relationships might 
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either serve as a mediator of the impact adoptive parents' knowledge or how the family and 
parent-child relationship might be moderated by adoptive parent's knowledge. 
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PART n. FAMILY ENVIRONMENT AS MEDIATOR FOR EFFECTS OF ADOPTIVE 
PARENT JCNOWLEDGE 
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INTRODUCTION 
In addition to biological and environmental contributions to adoptee alcoholism, anti­
social personality, and related traits (e.g., anxiety, aggression, conduct disorder, etc.), the 
impact of adoptive parent's knowledge about biological parent characteristics on adoptee 
outcomes was examined using a mediational model and variants thereof (Baron & Kenny, 
1986). Family environment was identified as the mediating variable between the main effect 
of adoptive parent's knowledge and adoptee outcomes due to its well-established 
susceptibility to both macro- and micro-level factors and due to its significance as a predictor 
of child behavior (Baumrind, 1978; Bronfenbrenner, 1986). Furthermore, measures of the 
family environment have been shown to have a genetic component (Chipuer, Pederson, 
McQeam, & Nesselroade, 1993; Hur & Bouchard, 1995; O'Connor, Hetherington, Reiss, & 
Plomin, 1995; Plomin, Loehlin, & DeFries, 1985; Plomin, McQeam, Pederson, Nesselroade, 
& Bergeman, 1988; Plomin, Reiss, Hetherington, & Howe, 1994; Rende, Slomkowski, 
Stocker, Fulker, & Plomin, 1992); consequently, any effect of adoptive parent's knowledge 
on adoptee outcomes might influence the genetic component on measures of family 
environment as well. 
Mediation 
Several different paths of influence are identified in the mediational model. First, the 
independent variable (e.g., adoptive parent's knowledge) and the dependent variable (e.g., 
adoptee outcomes) are predicted to be directly related (path a, see Figure 13a) as is the path 
between the latter and the mediating variable (path b; see Figure 13a). Second, the mediating 
variable (e.g., adoptive family environment) and the independent variable (e.g., adoptive 
106 
' Family ^ 
Environment, 
Adoptive Parent 
Knowledge > Adoptee 
Outcome 
* 
Figure 13a 
' Family ^ 
Environment 
Adoptive Parent 
Knowledge > Adoptee Outcome 
Figure 13b 
' Family ^ 
Environment 
Adoptive Parent 
Knowledge > Adoptee Outcome 
Figure 13c 
Figure 13. Mediational Model of Association (Baron & Kenny, 1986). 
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parent's knowledge) are predicted to be related (path c; see Figure 13b). Finally, following 
the simultaneous regression of adoptee outcomes on both the independent variable (e.g., 
adoptive parent's knowledge) and the mediator variable (e.g., adoptive family environment), 
the path from the independent variable to the mediating variable (path c) and from the 
mediating variable to the dependent variable (path b) should be the only paths of significance 
(see Figure I3c). 
Mediated Moderation 
Mediation may also be present when the effect of the independent variable (e.g., 
biological parent's alcoholism) is moderated by a third variable (e.g., adoptive parent's 
knowledge). In such cases, a mediated moderation model would be indicated (Baron & 
Kenny, 1986). The process of confirming mediated moderation is similar to the previous 
discussion except that the adoptive parent's knowledge is not only included as a main effect 
but also as a component of an interaction term (see Figure 14). 
The following example demonstrates how such a situation might arise. Consider two 
different families who adopt two different children. One child's biological mother is 
considered intellectually gifted whereas the other child's biological mother is an alcoholic 
vagrant. Further assume that both adoptive families are equivalent in terms of demographic 
characteristics (e.g., SES) and both have been fully informed of the identified characteristics 
of the biological parent. In the first case, knowing the status of the biological parent might 
have a positive effect in that the child might be provided an enriched environment and be 
encouraged at the emergence of any phenotypic similarity to the biological parents' 
intellectual status. 
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Figure 14. Model of Mediated Mcxleration. (Baron & Kenny, 1986). 
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For the second family, however, the slightest phenotypic resemblance might instigate 
several different reactions. One situation that might arise is that the adoptive parent might 
develop a sort of "self-fulfilling" attitude in which the child is viewed as being doomed to the 
same outcome as the biological parent In other words, all attempts at compensating for 
potentially negative contributions in terms of genetic inheritance might be forgone. Another 
potential outcome is that the adoptive parent might be overly tuned into the child's behavior 
and interpret the slightest deviation as signs of impending doom and overcompensate. 
Finally, the adoptive parent might recognize the child as being at risk and react to a child's 
behavior with understanding and foresight thereby reducing condemnation and 
overcompensation. Each of the scenarios above could result in significantly different 
outcomes for the child and, consequently, influence any estimation of genetic and 
environmental influences. 
In order to test for mediated moderation, a sequence of steps are necessary (see Figure 
14). The first step involves tests for a significant interaction effect for adoptee outcomes 
(paths a, see Figure 14a) In addition, a significant interactions must be found in predicting the 
mediating variables (path b, see Figure 2a) (e.g., FES, Early Helping Questionnaire, Parental 
Bonding Questionnaire). The second step involves testing for a significant path between the 
mediating variables and adoptee outcomes (path c, see Figure 14b). The final step involves 
regressing adoptee outcomes on the mediating variable, family environment, and the 
interaction terms, as well as the main effects comprising the interaction term, simultaneously. 
For mediated moderation to be supported, the paths between the interaction terms and 
adoptee outcomes should no longer be significant (path a, see Figure 14c). 
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The process of testing for mediated moderation is somewhat more complex when two 
interaction terms are included. For the present paper, genetic (e.g., biological parent 
characteristics) and enviroimiental effects (e.g., adoptive parent characteristics) were 
represented in all analyses. Consequently, testing for mediated moderation involved two 
interaction terms. One interaction term is between adoptive parent's knowledge and 
biological patent characteristics and the other interaction term is between adoptive parent's 
knowledge and adoptive parent alcoholism. If one interaction term significantly predicts the 
mediating variable (e.g., biological parent's alcoholism by adoptive parent's knowledge) but 
a different interaction term predicts an adoptee outcome (e.g. adoptive parent alcoholism by 
adoptive parent's knowledge), then mediated moderation can not be tested. 
Moderated Mediation 
At times, a mediational relationship can be further qualified by a moderating variable (see 
Figure 15). Suppose that the family environment mediates the impact of biological parent 
characteristics on adoptee outcomes. If the mediational role of the family envirormient differs 
according to levels of a moderating variable (e.g., adoptive parent's knowledge), then 
moderated mediation is confirmed (Baron & Kenny, 1986). 
The process of testing for moderated mediation involves first identifying the presence of a 
mediational relationship as in the fixst or second models presented (paths b and c, see Figure 
IS). Next, an interaction between the mediating variable (e.g., family environment) and a 
moderating variable (e.g., adoptive parent's knowledge) is tested. If the interaction term is 
significant (path d), then the mediational role of the mediating variable differs across levels 
of the moderating variable (Baron & Kenny, 1986). 
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Figure 15. Moderated Mediation. Family Env. = FES, Early Helping Questionnaire, Parental 
Bonding Questionnaire; Biological Characteristics = Alcoholism, ASP (Baron & Kenny, 
1986). 
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Evocative Gene-Envimnment Correlation 
The final method of analysis will involve testing for evocative gene-environment 
correlations (Ge, Conger, Cadoret, Neiderhiser, Yates, Troughton, & Stewart, 1996; Plomin, 
DeFries, & Loehlin, 1977; Scarr & McCartney, 1983). Bivariate correlations will be used to 
examine whether biological parents' characteristics predict dimensions of the family 
environment and characteristics of the parent-child relationship across different levels of 
adoptive parent's knowledge. This analysis is intended to assess whether the adoptive patent 
differentially reacts to characteristics of the biological parent or the adopted child as a 
fimction of the amount of knowledge they have about the biological parent. This method of 
analysis is similar to that used when evaluating the effect of perceived zygosity on parental 
treatment of monozygotic and dizygotic twins (Kendler, Neale, Kessler, Heath, & Eaves, 
1994; Scarr, Weber, & Weinberg, 1980). 
Given the scenarios above, the present study will examine whether or not mediation, 
mediated moderation, moderated mediation, and evocative gene-environment correlations 
can be used to examine the potential pathways through which adoptive parent's knowledge 
might lead to an over, or underestimation, of genetic and environmental influences (Baron & 
Kenny, 1986; Kendler, Neale, Kessler, Heath, & Eaves, 1994; Scarr, Weber, & Weinberg, 
1980). In all analyses, the path between biological parent characteristics (e.g., alcoholism and 
anti-social personality) and adoptee outcomes represents genetic influences due to the 
absence of any environmental association between the biological parent and the adopted out 
child. The path from adoptive parent alcoholism and any measure of the adoptive family 
environment (e.g., FES, Early Helping Behavior, Parental Bonding) represents an 
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environmental path due to the lack of a biological relationship between the adoptive parent 
and the adopted child. Due to the categorical level of adoptive parent's knowledge and 
biological and adoptive parent characteristics, analysis of variance and multiple regression 
will be combined to test for mediation and mediated moderation (Baron & Kenny, 1986). 
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METHODS 
Sample 
Analyses for the second part were conducted on the combined sample of adoptees 
described in Part 1. Adoptee outcomes were the same as those presented in the previous 
analyses, as was biological and adoptive parent characteristics. The only difference was the 
inclusion of measures on the family environment and characteristics of the parent-child 
relationship. The sample sizes were different across adoptee, mother, and father reports on 
the family environment due to missing reports from adoptive mothers and fathers. The final 
sample sizes were as follows for females and males, respectively: adoptee report (n = 196 
and n = 145), adoptive mother report (n = 191 and n = 150), and adoptive father report (n = 
159 and n = 141), For the analyses involving the early helping and parental bonding 
questionnaires, the sample size was the same as adoptee reports on the family environment. 
Measures 
Family F.nvironnient Scale. The Family Environment Scale (Moos & Moos, 1986) is 
comprised of 90 items measuring 10 dimensions of the family environment: cohesion, 
control, conflict, achievement orientation, activity-recreation orientation, expressiveness, 
organization, moral-religious orientation, independence, and intellectual cultural orientation. 
Due to the exploratory nature of the study, analyses were conducted separately for all 10 of 
the dimensions and for each reporter on the scale (i.e., adoptee, mother, father). 
Earlv Helping Questionnaire. The Early Helping Questionnaire measured the amount of 
perceived social support provided to the adoptee by the mother and father during middle 
childhood through adolescence. The adoptee reported on 19 items whether or not the 
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adoptive mothier or father provided certain types of assistance (see Appendix B). Principle 
axis factor analysis with varimax rotation was used to derive two factors: esteem support and 
instrumental help. Esteem support was comprised of items relating to the provision of 
statements emphasizing respect and admiration of the adoptee. The instrumental support 
dimension was comprised of items relating to concrete or emotional assistance from the 
adoptive mother or father. The reliabilities for adoptee reports on support from both adoptive 
mothers and adoptive fathers was high (a = .88). All analyses were conducted separately for 
mothers' and fathers's support 
Parental Bonding Questionnaire. The Parental Bonding Questionnaire (Parker, Tupling, 
& Brown, 1979) assessed 25 attitudes and behaviors of adoptive mothers and fathers during 
the adoptees first sixteen years of life (see Appendix B). The adoptee was asked to rate on a 
4-point Likert scale (0 = very like; 4 = very unlike) how much the item described the 
adoptive mother or father. Two scales were derived from the total items: care and 
overprotection. The care dimension was comprised of items assessing warmth and openness, 
as well as physical and emotional comfort. The overprotectiveness dimension included items 
relating to independence in decision making and issues of dependency. The alphas for the 
two scales were adequate (a = .80). 
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RESULTS 
Means and standard deviations for the Family Environment Scale and for the Early 
Helping Questionnaire and Parental Bonding Questionnaire are presented in Tables 19 and 
20. Correlations between adoptee outcomes and dimensions of the family environment are 
presented in Tables 21 through 26. Correlations between adoptee outcomes and the Early 
Helping Questionnaire and the Parental Bonding Questionnaire are presented in Tables 27 for 
females and Table 28 for males. 
Mediation 
Multiple regression was used to test for a mediational association between adoptive 
parent's knowledge, dimensions of the family environment, and adoptee outcomes. Testing 
for mediation involved satisfying several requirements. First, a significant path between the 
adoptive family environment or characteristics of the parent-child relationship and adoptive 
parent's knowledge must be present (path c, Figure 13b). Second, a significant path between 
adoptee outcomes and adoptive parent's knowledge must also be present (path a. Figure 13a). 
Finally, upon regressing adoptee outcomes on both adoptive parent's knowledge and a 
dimension of the family environment or characteristic of the parent-child relationship, the 
direct path between adoptee outcomes and adoptive parent's knowledge must be reduced to 
non-significance (see Figure 13c) (Baron & Kenny, 1986). The third step was conducted 
separately for each dimension of the family environment or characteristic of the parent-child 
relationship that showed significant paths a and b at step 1 and showed a significant path c at 
step 2. The above analyses were done separately for adoptee, mother, and father report of the 
family environment and separately for mother and father. 
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Table 19 
Adoptee Mother Father 
M STD M STD M STD 
Female Adoptees (n = 226) 
Cohesion 51.86 18.81 57.35 12.22 57.47 11.15 
Expressiveness 43.08 15.32 48.83 11.83 46.09 12.33 
Conflict 48.54 13.29 45.58 11.74 44.48 10.94 
Independence 47.07 14.86 50.25 10.32 51.35 10.58 
Achievement Orientation 51.09 11.30 51.60 9.95 51.70 10.97 
Intellectual-Cultural Orien. 47.43 14.24 51.38 13.56 48.53 13.80 
Activity-Recreation Orien. 52.79 10.89 52.07 10.47 50.29 12.08 
Moral-Religious Orientation 62.27 8.00 62.07 8.25 62.64 8.33 
Organization 58.13 10.98 58.26 10.81 56.98 10.86 
Control 56.12 10.94 56.65 8.58 54.91 8.28 
Male Adoptees (n = 192) 
Cohesion 48.92 19.71 55.25 13.36 56.88 10.74 
Expressiveness 42.06 15.29 48.37 13.64 47.23 12.31 
Conflict 50.17 12.66 46.51 11.59 45.11 10.94 
Independence 47.10 14.61 50.78 10.21 50.17 11.48 
Achievement Orientation 55.19 9.75 51.85 9.87 53.62 9.71 
Intellectual-Cultural Orien. 45.34 14.13 50.75 12.92 47.87 13.72 
Activity-Recreation Orien. 52.77 10.91 52.93 10.22 51.30 11.79 
Moral-Religious Orientation 59.88 9.30 62.25 7.70 62.38 7.67 
Organization 58.44 10.49 58.17 9.77 57.67 10.71 
Control 56.95 11.80 55.13 10.29 55.37 9.77 
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Table 20 
Means smd Sfandard Deviations for Parental Bonding and Rarlv Helping Questionnaire for 
^
Females Males 
M STO M 
Parental Bonding 
Questionnaire 
Maternal Care 
Matemal Overprotection 
Paternal Care 
Paternal Overprotection 
Early Helping Questionnaire 
Matemal Esteem Support 
Matemal Instrumental Help 
Paternal Esteem Support 
Parental Instrumental Help 
29.20 
7.60 
27.74 
7.03 
4.90 
1.99 
4.40 
1.42 
7.22 
4.38 
8.18 
3.85 
1.69 
1.09 
2.11 
1.12 
27.76 
8.51 
26.67 
7.57 
4.61 
1.52 
3.97 
1.53 
7.27 
4.53 
7.67 
4.10 
1.80 
1.22 
1.99 
1.18 
Family Envimnment Scale: Female Adoptee-s. Step one of the analyses showed few 
significant paths between adoptive parent's knowledge and the family environment (see 
Table 21). A significant path between adoptive parent's knowledge and father report of 
independence, as well as fathers' report on expressiveness, was found (see Table 22). No 
significant associations between adoptive mother reports on the family environment and 
adoptive parent's knowledge was found (see Table 23). Step two showed a significant path 
between adoptive parent's knowledge and female adoptee alcohol symptoms, generalized 
anxiety symptoms, and adolescent self-esteem (see Table 21). Despite the presence of the 
required paths for mediation (paths a and b, see Figure 13a and 13b), father reports of the 
family 
Table 21 
Correlations Among Dimensions of Adoptee Reports on the Family Environment Scale (FES) and Adoptee Outcomes for Female 
Preschool Grade School Aggression Child Alcohol ASP Anxiety Self- APK 
ADHD ADHD Conduct esteem 
Cohesion .03 .04 -.09 -.08 -.00 -.02 -.09 -.25** .08 
Expressiveness 
-.09 -.08 -.14 -.14 -.03 -.03 
00 p
 -.08* -.01 
Conflict .06 .03 .21** .18* .02 .11 .19* .15* -.09 
Independence 
-.09 -.07 -.10 -.12 .06 .04 -.12 -.17* -.04 
Achievement .07 .18* .21** .16* .06 .16* -.00 -.04 -.07 
Orientation 
Intellectual-Cultural .03 .03 .07 .04 .26** .08 -.07 -.00 .18* 
Orien. 
Activity-Recreation 
-.02 .03 .02 -.04 .12 .03 -.07 -.11 .10 
Orien. 
Moral-Religious .04 .02 .02 -.04 .12 .03 .06 -.12 .00 
Orientation 
Organization .09 .02 .03 .02 .03 .04 -.03 -.06 -.07 
Control .05 -.01 .05 .01 -.16* .01 .10 .03 .01 
Adoptive Parent 
Knowledge (APK) 
-.01 .03 .05 -.01 .16* - .11 -.14* .17»* -
Note ASP = Anti-Social Personality, APK = Adoptive parent's knowledge, ADHD = Attention-Deficit Disorder 
*£<.05. **E<.01. ***£<.001. 
Table 22 
Correlations Among Dimensions of Father Reports on the Family Environment Scale and Female Adoptee Outcomes (n = 219') 
Preschool Grade School Aggression Child Alcohol ASP Anxiety Self- APK 
ADHD ADHD Conduct esteem 
Cohesion .04 -.01 -.13 -.03 -.02 -.01 -.15 -.03 .10 
Expressiveness 
-.01 .07 -.04 -.05 -.09 
00 p
 r -.14 -.06 .20* 
Conflict .08 .03 .22** .10 -.10 .02 -.01 -.02 -.03 
Independence -.07 .08 -.07 .03 .06 .05 -.05 .02 .16* 
Achievement .16* .02 .05 .01 -.06 .04 .16* -.13 -.06 
Orientation 
Intellectual-Cultural -.03 -.07 -.11 -.08 -.05 -.01 .03 .00 .12 
Orien. 
Activity-Recreation 
-.05 .04 -.10 -.06 -.03 .11 -.03 -.00 .06 
Orien. 
Moral-Religious .09 .08 -.04 -.01 -.08 .01 -.05 -.15 -.10 
Orientation 
Organization .01 -.00 -.12 -.04 -.10 -.02 .01 -.05 -.01 
Control .07 -.0 -.05 -.04 -.15 -.10 .16* .01 -.02 
Adoptive Parent 
Knowledge (APK) 
-.01 .03 .05 -.01 .16* -.11 -.14* .17** 
-
Note ASP = Anti-Social Personality, APK = Adoptive parent's knowledge, ADHD = Attention-Deficit Disorder, 
*E<.05. ••E<.01. •**£<.001. 
Table 23 
Correlations Among Dimensions of Mother Reports on the Family Environment Scale and Female Adoptee Outcomes (n = 219) 
Preschool Grade School Aggression Child Alcohol ASP Anxiety Self- APK 
ADHD ADHD Conduct esteem 
Cohesion 
-.06 1 b
 
-.17* -.11 -.01 -.12 -.10 1 b
 00
 
-.00 
Expressiveness .05 .08 .03 .04 .02 -.12 -.11 .06 .14 
Conflict .11 .08 .35** .20** .04 .14 .05 .02 -.07 
Independence -.07 -.11 -.08 -.08 -.06 -.02 -.19** -.10 -.07 
Achievement .06 -.03 -.05 -.05 -.18* -.05 .01 -.19** -.08 
Orientation 
Intellectual-Cultural .05 .03 .03 .07 .18* .00 -.05 .18* .14 
Orien. 
Activity-Recreation .00 .01 -.03 -.04 .10 .04 -.06 -.01 .08 
Orien. 
Moral-Religious .07 .03 -.08 -.04 
q
 r -.09 -.15* -.14* 
00 q
 1 
Orientation 
Organization -.02 -.05 -.14 -.11 -.05 -.07 -.01 -.02 .06 
Control .09 .08 .11 .08 -.05 .07 .09 .04 .01 
Adoptive Parent 
Knowledge (APK) 
-.01 .03 .05 -.01 .16* -.11 -.14* .17** -
Note ASP = Anti-Social Personality, APK = Adoptive parent's knowledge, ADHD = Attention-Deficit Disorder 
• E < ,05. •• E < .01. *•» E < .001. 
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enviionment were not conelated with female adoptee outcomes; therefore, mediation was not 
tested. 
Family Envimninftnt! Male Adoptees. Step one showed significant paths between 
adoptive parent's knowledge and adoptee reports of moral-religious orientation (see Table 
24), adoptive mother reports of achievement orientation (see Table 25), and adoptive father 
reports of control and cohesion (see Table 26). Step two showed no significant paths between 
adoptive parent's knowledge and male adoptee outcomes (see Table 24), consequently, the 
mediational model could not be examined. 
E>espite the absence of mediation for dimensions of the family environment scale, indirect 
associations (paths b and c, see Figure 13a) were found in which adoptive parent's 
knowledge influenced the family environment and the family environment, in turn, 
influenced male adoptee outcomes. For example, a path between adoptive parent's 
knowledge and mother reports of achievement orientation was found for male adoptees. 
Significant associations between mother reports on achievement orientation and male adoptee 
grade school attention-deficit disorder symptoms, aggression symptoms, and child conduct 
disorder symptoms were also found (see Table 26). Thus, adoptive parent's knowledge 
indirectly affected male adoptee outcomes through mother reports on achievement 
orientation. Indirect effects were also found between adoptive father reports on cohesion and 
male adoptee aggression and conduct disorder symptoms and between father reports on 
control and male aggression (see Table 27). 
Table 24 
Correlations Among Dimensions of Adoptee Reports on the Family Environment and Male Adoptee Outcomes fn =; 192) 
Preschool 
ADHD 
Grade School 
ADHD 
Aggression CD Alcohol ASP Anxiety Self-
esteem 
APK 
Adoptee Report 
Cohesion 
-.04 .02 -.19* -.29** -.19* -.14 .00 -.21* -.01 
Expressiveness .00 -.04 -.05 -.22** -.21* -.18* -.03 -.21* -.03 
Conflict .06 .02 .19* .28** .15 .08 .07 .11 .13 
Independence 
-.12 -.09 -.08 -.21* -.23** -.21* .03 -.07 -.12 
Achievement .13 .17* .18* .11 .21* .14 .12 .02 .02 
Orientation 
Intellectual-Cultural 
-.07 .01 .13 -.05 .04 -.05 .03 -.15 -.00 
Orien. 
Activity-Recreation -.00 .04 .09 -.08 -.06 -.09 -.05 -.20* -.04 
Orien. 
Moral-Religious 
-.00 .04 .04 -.06 .00 .00 .12 -.06 -.20* 
Orientation 
Organization .05 .08 -.04 -.11 .13 .14 .07 -.07 -.02 
Control .20* .24** .11 .17** .19* .24** -.02 .13 .03 
Adoptive Parent .06 .08 .11 -.02 .00 .04 .04 .11 -
Knowledge (APK) 
Note CD = Conduct Disorder, ASP = Anti-Social Personality, APK = Adoptive parent's knowledge, ADHD = Attention-
Deficit Disorder. 
*E<.05. **E<.01. ***E<.001. 
Table 25 
Correlations Among Dimensions of Mother Reports on the Family Environment and Male Adoptee Outcomes (n = 192) 
Preschool 
ADHD 
Grade School 
ADHD 
Aggression CD Alcohol ASP Anxiety Self-
esteem 
APK 
Cohesion -.09 -.06 -.25** -.18 -.01 -.06 -.03 -.05 -.05 
Expressiveness 
-.01 .04 -.03 -.08 .00 -.00 -.05 -.02 .05 
Conflict .21** .17 .37** 30** .15 .10 .03 .06 .07 
Independence -.09 -.11 -.12 -.06 .03 -.06 .15 .08 .08 
Achievement 
-.14 -.17* -.17* -.17* -.10 -.13 .07 -.07 -.24** 
Orientation 
Intellectual-Cultural -.13 -.06 
cs p
 1 -.01 .17* .06 -.02 .13 .04 
Orien. 
Activity-Recreation .02 .02 .08 .00 .18* .04 -.15 .04 -.06 
Orien. 
Moral-Religious -.02 -.07 -.12 -.13 -.03 1 b 00
 
.02 -.10 .03 
Orientation 
Organization .02 .02 -.08 -.11 .03 .06 1 b 1 b
 
-.01 
Control .06 .03 .10 .14 .15 .08 .00 .04 -.02 
Adoptive Parent .06 .08 .11 -.02 .00 .04 .04 .11 -
Knowledge (APK) 
Note CD = Conduct Disorder, ASP = Anti-Social Personality, APK = Adoptive parent's knowledge, ADHD = Attention-
Deficit Disorder. 
* E < .05. ** E < .01. *** E < .001. 
Table 26 
Correlations Among Dimensions of Father Reports on the Family Environment and for Male Adoptee Outcomes (n = 192^ 
Aggression CD Alcohol ASP Anxiety Self- APK Preschool 
ADHD 
Grade School 
ADHD esteem 
Cohesion -.06 -.08 -.26** -.26** -.08 1 b .12 -.10 -.18* 
Expressiveness 
-.18* -.10 -.20* -.18* .03 -.11 -.13 -.03 -.03 
Conflict .16 .12 .37** .20* .18* -.03 .03 .06 .03 
Independence -.07 -.09 .09 .03 .04 -.10 .01 -.05 -.06 
Achievement 
-.05 -.12 -.12 -.22** -.06 -.04 .02 -.08 -.06 
Orientation 
Intellectual-Cultural -.24** -.17* -.15 -.15 .01 -.01 .03 -.08 -.09 
Orien. 
Activity-Recreation 
-.08 -.02 .02 -.00 .06 -.01 .03 -.06 -.04 
Orien. 
Moral-Religious -.14 -.15 -.13 -.20* -.01 -.07 .00 -.14 -.07 
Orientation 
Organization 
-.11 -.11 -.09 -.11 -.05 .10 .11 -.13 -.04 
Control .16 .16 .25** .13 .15 .14 .08 -.04 .12* 
Adoptive Parent .06 .08 .11 -.02 .00 .04 .04 .11 -
Knowledge (APK) 
Note CD = Conduct Disorder, ASP = Anti-Social Personality, APK = Adoptive parent's knowledge, ADHD = Attention-
Deficit Disorder. 
*£<.05. **E<.01. ***£<.001. 
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Early Helping Questionnaire and Parental Rnndinp fhiestinnnaire. The mediational model 
was not tested for either the Early Helping Questionnaire nor the Parental Bonding 
Questionnaire. The path between adoptive parent knowledge and any dimension of the early 
helping and parental bonding questionnaires was not significant (see Tables 27 and 28). In 
addition, all dimensions of both questionnaires were unrelated to both male and female 
adoptee outcomes, thereby dissatisfying all prerequisites for mediation. 
Mediated Moderation 
The next set of multiple regression analyses tested for mediated moderation (see Figure 
14; Baron & Kenny, 1986). In order for this pattern of relationships to be confirmed, 
significant effects of the interaction between adoptive parent's knowledge and biological 
parent characteristics or adoptive parent alcoholism, had to be found for the outcome 
variables (path a; Figure 14a) and for the measures of the family environment or parent-child 
relationship (path b, see Figure 14b). Consequentiy, several steps were involved in evaluating 
the presence of mediated moderation. The first step involved a 2 (biological parent 
characteristic) x 2 (adoptive parent alcoholism) x 3 (adoptive parent's knowledge) analysis of 
variance ran separately for biological parent's alcoholism and anti-social personality and 
separately for each adoptee outcome. The main effects and the two-way interactions between 
adoptive parent's knowledge and biological parent's alcoholism, or anti-social personality, 
and the interaction between adoptive parent's knowledge and adoptive parent alcoholism 
were examined for significance. Two-way interactions between biological parent 
characteristics and adoptive parent alcoholism were not examined, nor were three-way 
interactions examined, due to small cell sizes at this level of division. 
Table 27 
Correlations Among Dimensions of Parental Bonding.Earlv Helping Questionnaires and Female Adoptee Outcomes (n = 219) 
Preschool Grade School Aggression CD Alcohol ASP Anxiety Self- APK 
ADHD ADHD esteem 
Maternal Care - 20** -.12 -.13 -.26 -.08 -.14 -.11 -.22** -.11 
Maternal .11 .15* .24** .19** .09 .18 .13 .16* .13 
Overprotection 
Paternal Care .00 .01 -.06 -.14* .08 -.04 -.07 -.13 -.07 
Paternal .08 .16* 22*** .17* -.02 .14* .03 .08 -.03 
Overprotection 
Maternal Esteem -.13 -.14 
Early Helping Questionnaire 
-.24** -.24** -.06 -.10 -.04 -.24** -.04 
Support 
Maternal Instrumental -.05 .03 -.04 -.14 .03 -.04 .00 -.13 .00 
Help 
Paternal Esteem -.08 -.06 -.17* -.20** .06 -.05 -.10 -.27** -.10 
Support 
Paternal Instrumental -.12 -.05 .06 -.09 .02 -.08 .10 -.16* -.10 
Help 
Adoptive Parent -.01 .03 .05 -.01 .16* -.11 -.14* .17** 
Knowledge (APK) 
Note CD = Conduct Disorder, ASP = Anti-Social Personality, APK = Adoptive parent's knowledge, ADHD = Attention-Deficit 
Disorder, PS = Preschool, GS = Grade School 
* 2 < 05. ** £ < .01. *** 2 < .001. 
Table 28 
Correlations Among Dimensions of the Parental Bonding Questionnaire, the Early Helping Questionnaire, and Male Adoptee 
Outcomes fn = 192) 
Preschool Grade School Aggression CD Alcohol ASP Anxiety Self- APK 
ADHD ADHD esteem 
Parental Bonding Questionnaire 
Maternal Care -.06 -.04 -.17* -.29** -.07 -.12 -.03 -.08 -.03 
Maternal .05 .08 .16* .26** .15 .18* .03 .09 .03 
Qverprotection 
Paternal Care .00 -.01 .01 -.17 -.12 -.16* -.09 -.17* -.09 
Paternal -.01 .06 .02 .14 .04 .15 .10 .12 .10 
Qverprotection 
Early Helping Questionnaire 
Maternal Esteem -.10 -.07 -.12 -.21* .05 -.07 .00 -.17* .00 
Support I 
Maternal .09 .14 .06 -.10 .00 -.04 -.06 -.18* -.06 
Instrumental Help 
Paternal Esteem .00 -.02 -.02 -.20* -.01 -.13 -.03 -.23** -.03 
Support 
Paternal Instrumental .02 .08 .09 -.18* -.04 -.04 .02 -.24** .02 
Help 
Adoptive Parent .06 .08 .11 -.02 .00 .04 .04 .11 -
Knowledge (APK) 
Note CD = Conduct Disorder, ASP = Anti-Social Personality, APK = Adoptive parent's knowledge, ADHD = Attention-Deficit 
Disorder, PS = Preschool, GS = Grade School 
* E < .05. ** E < .01. *** E < .001. 
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The second step of the analyses involved the same 2x2x3 analysis of variance but with 
dimensions of the Family Environment Scale, the Parental Bonding Questionnaire, or the 
Early Helping Questionnaire as dependent variables (path c; Hgure 14b). Each dimension 
and characteristic was entered individually in separate ANOVA's. If a significant interaction 
was found in predicting a dimension of the family environment, or characteristic of the 
parent-child relationship, then the path between adoptee outcomes and the latter variables 
was examined. Only those adoptee outcomes having the same significant interaction as that 
found for the family environment, or parent-child relationship, in the previous step were 
examined. 
Multiple regression was then used to examine the presence of mediated moderation. In 
addition to the main effects of biological parent's alcoholism or anti-social personality, 
adoptive parent alcoholism, and adoptive parent's knowledge, the interactions between the 
adoptive parent's knowledge and biological alcoholism or anti-social personality and the 
interaction between adoptive parent's knowledge and adoptive parent alcoholism were 
entered into the equation (see Figure 14c). A main effect term was also included in the 
equation for the dimension of the family environment or characteristic of the parent-child 
relationship demonstrating a significant interaction effect (path b). Finally, an interaction 
term between dimensions of the family environment or characteristics of the parent-child 
relationship and biological/adoptive parent characteristics was entered (path d). This final 
step served to confirm that the moderating effect was due to adoptive parent's knowledge and 
not biological or adoptive parent characteristics. The discussion that follows is presented for 
significant findings only. Analyses for mediated moderation was not conducted on the 
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Parental Bonding Questionnaire nor on the Early Helping Questionnaire due to a lack of 
association between these measures and male and female outcomes (see Tables 24 and 28). 
Step One: ANOVA's for Adoptee Outcomes (Biological and Adoptive Parent 
Alcoholism). The significant from the 2 (biological parent's alcoholism) x 2 (adoptive parent 
alcoholism) x 3 (adoptive parent's knowledge) analyses of variance for female adoptee 
outcomes is presented in Table 29. Significant interactions between adoptive parent's 
alcoholism and adoptive parent's knowledge were found for female preschool and grade 
school attention-deficit disorder symptoms and for aggression symptoms (see Table 29). For 
males, significant interactions between biological parent's alcoholism and adoptive parent's 
knowledge emerged for alcohol symptoms, generalized anxiety symptoms, and adult adoptee 
anti-social personality (see Table 30). 
Step One: ANOVA's for Adoptee Outcomes (Biological Parent Anti-Social Personality 
and Adoptive Parent Alcoholism). For the 2 (biological parent's anti-social personality) x 2 
(adoptive parent alcoholism) x 3 (adoptive parent's knowledge) ANOVA including 
biological parent's anti-social personality as a genetic effect and adoptive parent alcoholism 
as an environmental effect, significant interactions between adoptive parent alcoholism and 
adoptive parent's knowledge were again found for female preschool and grade school 
attention-deficit disorder symptoms and for aggression symptoms (see Table 31). For males, 
significant interactions between biological parent's anti-social personality and adoptive 
parent's knowledge were found for aggression symptoms and generalized anxiety symptoms 
(see Table 32). Only those findings including biological parent's anti-social personality will 
be reported in the next section due replication of previous findings for any effect of adoptive 
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Table 29 
Results for 2 (Biological Parent AlcohoD x 2 (Adoptive Parent Alcohol") x 3 
Aggression Preschool Grade School 
ADHD ADHD 
df F df F df F 
Biological Parent 1 .00 1 .13 1 .09 
Alcohol (BPA) 
Adoptive Parent 1 2.87 1 .91 1 .25 
Alcohol (APA) 
Adoptive Parent 2 3.01* 2 1.34 2 2.98 
Knowledge (APK) 
BPAxAPK 2 1.62 2 1.30 2 1.92 
APA x APK 2 6.02** 2 11.03*** 2 11.42*** 
Within Enror 210 (.94) 210 (.73) 21 (.81) 
g 
Note ADHD = Attention Deficit Disorder, CD = Conduct Disorder, ASP =Anti-
Social Personality. 
* E < .05. •* E < 01. •** E < .001. 
Table 30 
Results for 2 (Biological Parent Alcohol) x 2 (Adoptive Parent Alcohol) x 3 (Adoptive 
Alcohol Adult ASP Anxiety 
df F df F df F 
Biological Parent 1 .48 1 .19 1 .93 
Alcohol (BPA) 
Adoptive Parent 1 .00 1 .43 1 3.27^ 
Alcohol (APA) 
Adoptive Parent 2 1.30 2 4.60** 2 2.55^ 
Knowledge (APK) 
BPAxAPK 2 6.81*** 2 5.71** 2 6.44** 
APA x APK 2 1.66 2 .96 2 1.81 
Within Error 183 (1.12) 183 (.52) 183 (.61) 
Note ADHD = Attention Deficit Disorder, CD = Conduct Disorder, ASP =Anti-Social 
Personality. 
* E < -05. ** E< -Ol- *** E < -001. 
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Table 31 
Results for 2 (Biological Parent ASP^ x 2 (Adoptive Parent Alcohol) x 3 TAdoptive Parent 
^
Preschool ADHD Grade Schcwl Aggression 
ADHD 
df F df F df E 
Biological Parent ASP (BP-ASP) 1 3.47^ 1 6.87*» 1 633* 
Adoptive Parent Alcoholism (APA) 1 1.14 1 .34 1 2.97^ 
Adoptive Parent Knowledge (APK) 2 1.36 2 2.03 2 2St 
BP-ASPxAPK 2 1.18 2 1.08 2 .65 
APA X APK 2 11.88«»* 2 12.10**** 2 7.13*»* 
Within error 210 (.71) 210 (.78) 210 (.92) 
Note ADHD = Attention Deficit Disorder, CD = Conduct Disorder, ASP =Anti-Social 
Personality. 
^ E < .10. * E < .05. *• E < .01. *** E < 001. 
Table 32 
Results for 2 (Biological Parent ASP) x 2 (Adoptive Parent Alcohol) x 3 (Adoptive Parent 
A^^ression Anxiety 
df E df F 
Biological Parent ASP (BP-ASP) 1 3.31 1 1.84 
Adoptive Parent ASP (APA) 1 .32 1 4.05* 
Adoptive Parent Knowledge (APK) 2 3.95* 2 3.88* 
BP-ASP X APK 2 453** 2 3.21* 
APA X APK 2 1.75 2 1.48 
Within error 183 (1.15) 183 (.63) 
Note ADHD = Attention Deficit Disorder, CD = Conduct Disorder, ASP =Anti-Social 
Personality. 
* E < 05. ** E < .01. *** E < 001. 
parent alcoholism. 
Step Two: Adoptee Report Familv Environment Scale (Biological and Adoptive Parent 
Alcoholism). Step two tested for interactions between adoptive parent's knowledge and 
biological parent's alcoholism or adoptive parent alcoholism for dimensions of the family 
environment As in previous sections, the analyses of variance were conducted separately for 
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biological parent's alcoholism and anti-social personality. Again, only the significant findings 
aie presented. 
The 2x2x3 analysis of variance with biological and adoptive parents' alcoholism 
showed few significant interactions for adoptee reports on the family environment (see Table 
33). Results for male adoptees showed a significant interaction between adoptive parent's 
knowledge and adoptive paient alcoholism for adoptee report on family cohesion (see Table 
33). Follow-up analyses showed a significant main effect of adoptive parent alcoholism in the 
psychiatric knowledge group, F (1,36) = 19.17, p < .001, with the presence of adoptive 
parent alcoholism resulting in lower mean levels of cohesion than when adoptive parent 
alcoholism was absent. 
Next, the path between male adoptee reports of family cohesion and adoptee outcomes 
were examined to determine if mediated moderation could be tested (see Table 25). For 
males, adoptee reports on family cohesion was significandy correlated with child conduct 
disorder symptoms, aggression symptoms, and self-esteem (see Table 25). However, 
mediated moderation could not be tested. The interaction term between adoptive parent 
alcoholism and adoptive parent's knowledge, which predicted family cohesion, did not 
significantly predict male outcomes (see Table 30). 
Table 33 
Results for 2 (Biological Parent Alcohol) x 2 (Adoptive Parent AlcohoD x 3 TAdoptive 
P^
F_ 
Biological Parent Alcohol (BPA) 1 .20 
Adoptive Parent Alcohol (APA) 1 4.59* 
Adoptive Parent Knowledge (APK) 3 1.32 
BPAxAPK 2 .06 
APA X APK 2 6.61 
)^rithin Error 136 365.46 
*E<-05.  **2<.01.  
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Step Two: Mother Report Family F.nvironment Scale (Biological and Adoptive Parent 
Alcoholism). For male adoptees, a significant interaction between biological parent's 
alcoholism and adoptive parent's knowledge was found in predicting mother report on 
conflict (see Table 34). Follow-up analyses of showed main effects of biological parent's 
alcoholism and adoptive parent alcoholism in the psychiatric knowledge group, F (1,40) = 
14.81, E < -001 and F (1,40) = 9.04, £ < .001, respectively, and a significant main effect of 
adoptive parent alcoholism in the physical/medical knowledge group, F (1,36) = 6.68, g < 
.01. 
Table 34 
Results for 2 (Biological Parent Alcohol) x 2 (Adoptive Parent Alcohol) x 3 (Adoptive Parent 
Knowledge Analysis of Variance) for Mother Report on Conflict for Male Adoptees (n = 
149) 
Conflict 
^ F 
Biological Parent Alcohol (BPA) 1 5.12* 
Adoptive Parent Alcohol (APA) 1 5.64* 
Adoptive Parent JCnowledge (APK) 2 .61 
BPAxAPK 2 3.40* 
APA X APK 2 .18 
Within Error 141 126.60 
*E<.05.  ***E< 001-
For males, adoptive mother reports on conflict was significantly correlated with preschool 
attention-deficit disorder symptoms, aggression symptoms, and child conduct disorder 
synqjtoms (see Table 26). However, male preschool attention-deficit disorder and aggression 
symptoms were not predicted by an interaction between biological parent's alcoholism and 
adoptive parent's knowledge (see Table 30). Consequently, mediated moderation was only 
tested for adoptive mother reports on conflict and male adoptee child conduct disorder 
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syiiq>toms. The results of testing for mediated moderation showed no significant effect of 
mediated moderation. 
Step Two: Father Report Family Fnvironment Scale (Biological and Adoptive Parent 
Alcoholism^ For female adoptees, a significant interaction between biological parent's 
alcoholism and adoptive parent's knowledge was found for father reports of cohesion and 
independence (see Table 35). Follow-up analyses showed a significant, negative effect of 
biological parent alcohol on adoptive father report of cohesion and a positive effect of 
adoptive parent alcoholism in the psychiatric group only, F (2,39) = 8.09, £ < .001. The 
follow-up analyses for father report on independence showed marginal effects of biological 
parent and adoptive parent alcoholism in the no knowledge and physical/medical knowledge 
group. Father reported cohesion and independence were not related to any female adoptee 
outcomes, thereby precluding any tests of mediated moderation (see Table 23). 
Step Two: Adoptee Reporf Family Fnvimnment (Biological Parent Anti-Social 
Personality and Adoptive Parent Alcoholism). A significant interaction between adoptive 
parent's knowledge and adoptive parent alcohol was replicated for male adoptee reports on 
family cohesion (see Table 36). No additional information was provided by including 
biological parent's anti-social personality in the model. 
Step Two: Mother Report Family Fnvironment (Biological Parent Anti-Social 
Personality and Adoptive Parent Alcoholism). For male adoptees, a significant interaction 
between adoptive parent's knowledge and adoptive parent alcoholism was found for adoptive 
mother report on expressiveness (see Table 37). With regard to mother reported 
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Table 35 
Results for 2 (Biological Parent Alcohol') x 2 (Adoptive Parent Alcohol) x 3 (Adoptive 
Parent Knowledge Analysis of Variance) for Father Report on Cohesion and Independence 
Cohesion Independence 
df E df F 
Biological Parent Alcohol (BPA) 1 32 1 .01 
Adoptive Parent Alcohol (APA) 1 7A9** 1 .00 
Adoptive Parent Knowledge (APK) 2 .72 2 2.50 
BPA X APK 2 5.96** 2 3.42* 
APA X APK 2 2.49 2 1.87 
^thin Error 158 (112.58) 158 106.41 
*E<.05. **£<.01. »»*E< 001. 
Table 36 
Results for 2 (Biological Parent ASP) x 2 (Adoptive Parent Alcohol) x 3 (Adoptive Parent 
Cohesion 
Biological Parent Alcohol (BP-ASP) 1 1.68 
Adoptive Parent Alcohol (APA) 1 4.45* 
Adoptive Parent Knowledge (APK) 2 1.77 
BP-ASP X APK 2 .55 
APA X APK 2 6,53** 
Within Error 144 360.85 
*E<.05. **E<.01. *»*E<.OOL 
Table 37 
Results for 2 (Biological Parent ASP) x 2 (Adoptive Parent Alcohol) x 3 (Adoptive Parent 
Knowledge) Analysis nf Variance for Mother Report on Family Rxpressiveness for Males 
^ F__ 
Biological Parent ASP (BP-ASP) 1 5.66* 
Adoptive Parent Alcohol (APA) 1 .16 
Adoptive Parent Knowledge (APK) 2 .54 
BP-ASP xAPK 2 2.27 
APA X APK 2 3.83* 
Within Error 149 170.77 
*E<.05. **E<.01. ***E<.001. 
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expressiveness, a significant main effect of adoptive parent alcoholism was found in the no 
knowledge group, F (1,6) = 3.401, e < .05, whereas a significant main effect of biological 
parent's anti-social personality was found in the no knowledge group, F (1,65) = 10.50, £ < 
.01. Despite the above interaction effect, mediated moderation was not tested for males due 
to a lack of association between mother reports on family environment and male adoptee 
outcomes (see Table 25). 
Step Two: Father Report Family F.nviroimient (Biological Parent Anti-Social Personality 
and Adoptive Parent Alcoholism). The only significant finding for father report on the family 
environment was for cohesion and for female adoptees (see Table 38). Adding biological 
parent's anti-social personality resulted in a significant main effect but no interaction with 
adoptive parent's knowledge. The interaction between biological parent's anti-social 
personality and adoptive parent's knowledge was significant but replicates previously 
presented findings. 
Table 38 
Results for 2 (Biological Parent ASP) x 2 (Adoptive Parent Alcohol) x 3 (Adoptive Parent 
Knowledge Analvsis of Variance) for Father Retorted Cohesion for Female Adoptees 
df F 
Biological Parent Alcohol (BP-ASP) 1 .05 
Adoptive Parent Alcohol (AP A) 1 7.52** 
Adoptive Parent Knowledge (APK) 2 .39 
BP-ASP xAPK 2 1.72 
APAxAPK 2 3.33* 
Within Error 158 117.33 
»E<-05. **E<-01. ***£<.001. 
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Moderated Mediation 
The next set of analyses was intended to test for moderated mediation. However, in order 
to test for moderated mediation, a mediational relationship bad to be identified (Baron & 
Kenny, 1986). Following that no mediation was confirmed, moderated mediation could not 
be examined. Instead, the interactions that would have been entered as a final step in testing 
for moderated mediation (e.g., FES x adoptive parent's knowledge, characteristic of the 
parent-child relationship x adoptive parent's knowledge) were examined. These analyses 
were conducted to determine whether or not the relationship between the family environment 
and adoptee outcomes differed according to levels of adoptive parent's knowledge. 
Parental Bonding Questioimaire: Maternal Care (Biological and Adoptive Parent 
Alcoholism). In predicting female preschool attention-deficit disorder symptoms, significant 
interactions were found between the effect code comparing no knowledge with psychiatric 
knowledge and adoptive mother care (see Table 39). These interactions qualify a significant 
main effect for the latter term. The overall model containing the interaction terms was 
significant, F (11, 194) = 4.22, £ < .(X)l. 
Follow-up analyses for females showed a significant main effect of adoptive mother care 
in predicting preschool attention-deficit disorder symptoms for only the physical/medical 
knowledge group, F (3,93) = 10.09, £ < .CX)1 (see Table 40). The main effect for adoptive 
parent's alcoholism remained significant in the psychiatric knowledge group, F (3,47) = 
4.55, E<-01. 
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Table 39 
Hierarchical Multiple Regression Ptedictinp Female Preschool Attention-Deficit Disorder 
Symptoms frnm Biological Parent Alcoholism. Adoptive Parent Knowledge, and Maternal 
^ 
b SEB g R' 
Biological Parent's Alcoholism (BPA) -.02 .13 -.01 
El -.07 .09 -.06 
E2 .09 .08 .09 
El XBPA .05 .19 .02 
E2xBPA .22 .18 .09 
Adoptive Parent AlcohoIism(APA) -.29 .14 -.14 
ElxAPA -.48* .22 -.16 
E2xAPA -JO** .18 -.20 
Maternal Caie (MC) -.03** .01 -.22 
ElxMC .03* .01 .15 
E2xMC -.02 .01 -.13 
Note, n = 187. 
^E< .10. *E< .05. **2< .01. *** E< -OOl-
Table 40 
Follow-up Multiple Regression Predicting Female Preschool Attention-Eteficit Disorder 
•Symptoms from Biological Parent Alcoholism and Maternal Care bv Adoptive Parent 
^ 
b SEB 
No Knowledge 
Biological parent's alcoholism -.02 .25 .03 
Adoptive Parent Alcoholism -.63* .30 -.27 
Maternal Care .00 .01 .03 .07 
Physical/Medical Knowledge 
Biological parent's alcoholism .15 .20 .07 
Adoptive Parent Alcoholism -.65*** .18 -.32 
Maternal Care -.05*** .01 -.38 .25*** 
Psychiatric iCnowledge 
Biological parent's alcoholism -.35 .24 -.19 
Adoptive Parent Alcoholism .83** .26 .41 
Maternal Care -.03 .02 -.19 .23** 
Note. ASP = Anti-Social Personality. n= 187. 
* E < .05. ** E < -Ol- *** E < -001. 
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Parental Bonding Questionnaire: Maternal Care fBioloeical Parent Anti-Social 
Personality and Adoptive Parent Alcoholism'). Significant results were found for female 
preschool attention-deficit disorder symptoms, F (11,194) = 4.82, g < .001 (see Table 41). A 
significant main effect was found for mother care; however, this main effect was qualified by 
a significant interaction with both effect codes for adoptive parent's knowledge. Follow-up 
analyses for female preschool attention-deficit disorder symptoms showed main effects of 
biological parent's anti-social personality, adoptive parent alcoholism, and adoptive mother 
care in the physical/medical knowledge group, F (3,93) = 13.46, e < .001 (see Table 42). In 
the psychiatric knowledge group, only adoptive parent alcoholism was significant in 
predicting preschool attention-deficit disorder symptoms, F (3,47) = 3.87, g < .05. 
Table 41 
Multiple Regression Predicting Female Preschool Attention-Deficit Disorder Symptoms from 
b SEB R2 
Biological Parent ASP (BP-ASP) .38* .16 .16 
El -.06 .09 -.05 
E2 .11 .21 .12 
El X BP-ASP -.21 .23 -.07 
E2xBP-ASP .33 .21 .12 
Adoptive Parent Alcoholism (APA) -.32* .14 -.15 
El X APA -.45* .21 -.15 
E2xAPA -.55** .18 -.22 
Maternal Care (MC) -.03** .01 -.22 
ElxMES .03* .01 .15 
E2xMES -.02* .01 -.14 
Note, n = 187. 
*£<.05. * * E <.01. ***£<.001. 
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Table 42 
Follow-up Multiple Regression Predictjpg Female Preschool Attention-Deficit Disorder 
b SEB 
No Knowledge 
Biological Parent ASP .10 .33 .04 
Adoptive Parent Alcoholism -.62* .30 -.27 
Maternal Care .00 .01 .03 .08 
Physical/Medical Knowledge 
Biological Parent ASP .65** .22 .25 
Adoptive Parent Alcoholism -.71*** .18 -.35 
MatemalCare -.05*** .01 -.38 .30*** 
Psychiatric Knowledge 
Biological Parent ASP .19 .28 .09 
Adoptive Patent Alcoholism .83** .26 .41 
MatemalCare -.02 .02 -.16 .20* 
Note. ASP = Anti-Social Personality. 
* E < .05. ** E < Ol- *** E < -OOl-
Parental Bonding Questionnaire: Maternal Overprotection (Biological and Adoptive 
Parent Alcoholism). For females, a significant interaction between adoptive mother 
oveq)rotection and the effect code contrasting the physical/medical knowledge group and the 
psychiatric knowledge group was found for female adolescent self-esteem, F (11,194) = 
3.86, E < -001 (see Table 43). Follow-up analyses for female adolescent self-esteem showed a 
significant main effect of adoptive mother overprotection in only the physical/medical 
knowledge group, F (3,93) = 4.25, e < -01 (see Table 44). No other main effects were 
significant for female adolescent self-esteem. 
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Table 43 
Multiple Regression Predicting Female Adolescent Self-Esteem from Biological Parent 
Alcoholism. Adoptive Parent Knowledge, and Maternal Qverprotection 
b SEB I 
Biological Parent's Alcoholism (BPA) .18 .12 .10 
El -11** .08 -.20 
E2 -.13^ .07 -.13 
El x  BPA -.34» .17 -.15 
E2xBPA .27^ .16 .13 
Adoptive Patent Alcoholism (APA) .01 .12 .00 
ElxAPA -.07 .19 -.03 
E2xAPA .07 .16 .03 
Maternal Overprotection (MO) .03»* .01 .17 
ElxMO .00 .02 .01 
E2xM0 .04** .02 .19 .18*»* 
E < .10. * e< .05. •* E < .01. *** E < .001. 
Parental Bonding Questionnaire: Maternal Qverprotection (Biological Parent Anti-Social 
Personality and Adoptive Parent Alcoholism^ The results for female preschool attention-
deficit disorder symptoms showed a significant interaction between both effect codes for 
adoptive parent's knowledge and adoptive mother oveiprotection QF (11,194) = 3.68, e < 
.001) (see Table 45). A significant main effect of maternal overprotection was found for 
female grade school attention-deficit disorder symptoms; however, a significant interaction 
between maternal oveiprotection and the effect code comparing the no knowledge group and 
the psychiatric knowledge group was also found. The overall model was significant as well 
(F(ll, 194) = 4.72, E<.001). 
Finally, results for female adolescent self-esteem also showed significant interaction 
effects (see Table 45). A significant main effect for maternal overprotection was found. In 
addition, the interaction between matemal oveiprotection and the effect code comparing 
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Table 44 
Follow-up Multiple Regression Predictipf Female Adolescent Self-Esteem firom Biological 
b SEB 
No Knowledge 
Biological Parent's Alcoholism -.21 .21 
Adoptive Parent Alcoholism -.08 .25 
Maternal Overprotective .02 .02 
-.13 
-.04 
.14 .04 
Physical/Medical Knowledge 
Biological Parent's Alcoholism .41* .19 
Adoptive Parent Alcoholism .07 .18 
Maternal Overprotective .06** .02 
.21 
.04 
.31 
Psychiatric Knowledge 
Biological Parent's Alcoholism .20 .19 
Adoptive Parent Alcoholism .00 .20 
Maternal Overprotective -.02 .02 
.16 
.00 
-.16 .06 
^ E < 1 0 .  * E <.05. » * E <.01. » * * E < .001. 
physical/medical knowledge with psychiatric knowledge was significant. The overall model 
was significant as well, F (11,194) = 3.70, g < .001. 
Follow-up analyses for female preschool and grade school attention-deficit disorder 
symptoms showed a significant positive effect for biological parent anti-social personality in 
the physical/medical knowledge group for both female preschool and grade school attention-
deficit disorder symptoms, F (3,47) = 7.10, g < .001 and F (3,93) = 8.25,2 < -001, 
respectively (see Table 46). Maternal overprotection was positively related to both preschool 
and grade school attention-deficit disorder symptoms, as well as female adolescent self-
esteem in the physical/medical knowledge group (see Table 46). Finally, maternal 
overprotection was positively associated with grade school attention-deficit disorder 
symptoms in the psychiatric knowledge group (see Table 46). 
Table 45 
Multiple Regression Predicting Female Adoptee Outcomes from Biological Parent ASP. Adoptive Parent Knowledge, and 
Preschool Attention-Deficit Grade School Attention-Deficit Self-Esteem 
h SEB E' k SEB b SEB a  
Biological Parent .40* .16 .17 .55*** .16 .22 .01 .14 .01 
ASP(BP-ASP) 
El -.04 .09 -.03 -.10 .09 -.08 -.23** .08 -.21 
E2 .11 .08 .10 .19* .08 .17 -.15* .07 -.15 
El x  BP-ASP -.20 .24 -.06 -.21 .25 -.06 -.20 .21 -.07 
E2XBP-ASP .32 .22 .11 .31 .22 .11 .45* .19 .18 
Adoptive Parent -.31* .14 -.15 -.26^ .14 -.12 -.00 .12 -.00 
Alcoholism (APA) 
ElxAPA -.44* .22 -.15 -.47* .22 -.15 -.09 .19 -.03 
E2xAPA -.53** .18 -.21 -.60*** .19 -.23 .09 .16 .04 
Oveiprotective .02^ .01 .12 .03* .01 .15 .03** .01 .17 
Mother (MO) 
El xMO -.04* .02 -.15 -.04* .02 -.14 .01 .02 .02 
E2xMO .03^ .02 .13 .01 .02 .04 21*** .04* .02 .18 
Note. ASP = Anti-Social Personality. 
•e<.10. *e<.05. **e<.01. ***e<.001. 
Table 46 
Follow-up Multiple Regression Predicting Female Adoptee Outcomes from Biological Parent ASP and Maternal Overprotection 
bv Adoptive Parent Knowledge 
Female Preschool Attention-Deficit Grade School Attention-Deficit Self-Esteem 
h SEB & E' h SEB & b SEB a 
Biological Parent .14 .33 .06 
No Knowledge 
.28 .33 .11 -.28 .27 -.14 
ASP 
Adoptive Parent -.60 .30 .26 -.56 .30 -.24 - .11 .25 -.06 
Alcoholism 
Maternal -.02 .03 -.11 .09 -.01 .03 -.03 .08 .03 .02 .17 .04 
Overprotection 
Biological Parent .66** .24 .26 
Physical/Medical Knowledge 
.80** .25 .31 .37 .23 .16 
ASP 
Adoptive Parent -.68*** .19 -.34 -.70*** .19 -.33 .07 .18 .04 
Alcoholism 
Maternal .05* .02 .23 21*** .04* .02 .19 2\*** 06** .02 .31 .12 
Overprotection 
Biological Parent .21 .28 .10 
Psychiatric Knowledge 
.39 .29 .16 -.33 .21 -.22 
ASP 
Adoptive Parent .81** .26 .40 .27 .16 -.02 .20 -.01 
Alcoholism 
Maternal .03 .03 .15 .20* .06* .03 .30 21*** -.02 .02 -.17 .08 
Overprotection 
Note. ASP = Anti-Social Personality. 
*E<.05. **E<.01. ***E<,001. 
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Parental Bonding Questionnaire: Paternal Care (Biological and Adoptive Parent 
Alcoholism). Significant interactions were found for females in predicting preschool 
attention-deficit disorder symptoms, F (11,194) = 2.98, £ < .001 (see Table 47). For 
preschool attention-deficit disorder symptoms, the interaction between adoptive father care 
and the effect code comparing physical/medical and psychiatric knowledge was significant 
Follow-up analyses for female preschool attention-deficit disorder symptoms showed 
significant main effects for adoptive parent alcohol and adoptive father care in the 
physical/medical knowledge group, £ (3,93) = 5.13, £ < .001 (see Table 48). Adoptive parent 
alcoholism was also significant in the psychiatric knowledge group, F (3,47) = 4.02, e < -05. 
Multiple Regression Predicting Female Preschool Attention-Deficit Disorder Symptom?; 
Table 47 
from^ologcd^rem !. and Paternal Care 
Biological Parent's 
Alcoholism (BPA) 
El 
E2 
El X BPA 
E2xBPA 
-.04 
.08 
.01 
.22. 
-.32* 
.02 
.09 
.08 
.19 
.18 
.14 
.13 
-.03 
.07 
.00 
.09 
-.15 
.01 
Adoptive Parent Alcoholism 
(APA) 
ElxAPA 
E2xAPA 
Paternal Care 
ElxPC 
E2xPC 
-.44' 
-.59** 
-.00 
.01 
-.02* 
.22 
.19 
.01 
.01 
.01 
-.15 
-.24 
-.01 
.08 
-.17 
*2< -05. **u< 01. ***E< .001. 
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Table 48 
Follow-up Multiple Regression Predicting Female Preschool Attention-Deficit Disorder 
Sympfmns frnm Binlo^cal Parent Alcoholism and Paternal Care bv Adoptive Parent 
b sm 
Biological parent's alcoholism 
Adoptive Parent Alcoholism 
Paternal Care 
No Knowledge 
-.02 .25 -.01 
-.59^ .30 -.26 
.02 .01 .15 .09 
Biological parent's alcoholism 
Adoptive Parent Alcoholism 
Paternal Care 
Physical/Medical Knowledge 
.18 .21 .09 
-.75*** .20 -.37 
-.02* .01 -.20 .14** 
Biological Parent ASP 
Adoptive Parent Alcoholism 
Paternal Care 
Psychiatric Knowledge 
-.26 .24 -.14 
.88»* .27 .44 
.02 .02 .12 .20* 
Note. ASP = Anti-Social Personality. 
* E< 05. ** E < .01. *** 2 < -OOl-
Parental Bonding Questionnaire: Paternal Care rBioloeical Parent Anti-Social 
Personalitv and Adoptive Parent Alcoholism). In predicting preschool attention-deficit 
disorder symptoms, significant interactions between the effect code comparing 
physical/medical knowledge with psychiatric knowledge for adoptive parent's knowledge and 
adoptive father care was significant, F (11,194) = 3.47, g < .001 (see Table 49). For 
adolescent self-esteem, the main effect for adoptive father care and the interaction between 
adoptive father care and the effect code comparing the no knowledge group and the 
psychiatric knowledge group were significant, F (11,194) = 3.23,2 < -001 (see Table 49). 
Follow-up analyses for preschool attention-deficit disorder showed main effects of 
adoptive parent alcoholism and adoptive parent care in the physical/medical knowledge 
group, F (3,93) = 7.22, £ < .001 (see Table 50). In contrast, a main effect of adoptive parent 
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Table 49 
Multiple Regression Predictmg Female Adoptee Outcomes from Biological Parent ASP. 
^
Preschool Attention-Deficit Self-Esteem 
b SEB E b SEB 
Biological Parent .35* .16 .15 .03 .14 .01 
ASP (BP-ASP) 
El -.03 .09 -.03 -.21** .08 -.20 
E2 .09 .08 .08 -.17* .07 -.18 
El x  BP-ASP -.21 .24 -.07 -.18 .21 -.06 
E2x BP-ASP .31 .22 .11 .39* .19 .16 
Adoptive Parent -.33* .14 -.16 -.07 .13 -.04 
Alcoholism (APA) 
ElxAPA -.43^ .22 -.14 -.00 .20 -.00 
E2xAPA -.63*** .19 -.25 .11 .17 .05 
Paternal Care (PQ -.00 .01 -.00 -.01* .01 -.15 
ElxPC .01 .01 .07 .02* .01 .13 
E2xPC -.02* .01 -.17 .16*** .01 .01 .08 .15*** 
Note, n = 187. 
* e< -05. •• E < .01. *** E < .001. 
alcoholism was found in the psychiatric group, F (3,47) = 3.74,2 < .01. With regard to 
female adolescent self-esteem, a significant, negative main effect of adoptive father care was 
found in the psychiatric knowledge group, F (3,47) = 6.79, e < .001. 
Parental Bonding Questionnaire: Paternal Overprotection (Biological and Adoptive 
Parent Alcoholism^ A significant interaction between adoptive father overprotection and 
both effect codes for adoptive parent's knowledge was found for female preschool attention-
deficit disorder symptoms, F (11,194) = 3.29, g < .001 (see Table 51). A significant 
interaction was found between adoptive father overprotection and the effect code comparing 
the no knowledge group with the psychiatric knowledge group for female grade school 
attention-deficit disorder symptoms, F (11,194) = 4.23, g < .001 (see Table 51). 
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Table 50 
FoUow-up Multiple Regression Predicting Female Adoptee Outcomes from Biological Parent 
Preschool Attention-Deficit Self-Esteem 
SEB h SEB % 
Biological Parent ASP 
Adoptive Parent 
Alcoholism 
.08 .32 
.30 
No Knowledge 
.03 
-.26 
-23 
-.09 
21 
.25 
-.11 
-.05 
Paternal Caie .02 .00 .14 .10 .00 .01 .02 .01 
Biological Parent ASP 
Adoptive Parent 
Alcoholism 
.60* 
-.19*** 
Physical/Medical Knowledge 
.24 .24 
.20 -.39 
.34 
.02 
.24 
20 
.14 
.01 
Paternal Care -.02^ .01 -.19 .19*** -.01 .01 -.08 .03 
Biological Parent ASP .19 .28 
Psychiatric Knowledge 
.09 -26 .19 -.17 
Adoptive Parent 
Alcoholism 
.89** .27 .44 -.19 .18 -.14 
Paternal Care .02 .02 .14 .19* -.05*** .01 -.52 .30*** 
Note. ASP = Anti-Social Personality, n = 187. 
» E < .05. »* 2 < -Ol- *** E < 001. 
Table 51 
Multiple Regression Predicting Female Attention-Deficit Disorder Symptoms from 
Preschool Grade School 
b SEB R^ b SEB 
Biological parent's .01 .13 .01 .04 .14 .02 
alcoholism (BPA) 
El -.05 .09 -.04 -.11 .09 -.09 
E2 .08 .08 .07 .16* .08 .14 
El X BPA .06 .19 .02 -.16 .20 -.06 
E2xBPA .21 .18 .09 .30 .18 .12 
Adoptive Parent -.28* .14 -.13 -.24 .14 -.11 
Alcoholism (APA) 
ElxAPA -.45* .22 -.15 -.47* .23 -.15 
E2xAPA -50** .18 -20 -56** .19 -.21 
Paternal Overprotection .01 .02 .06 .03 .02 .12 
(PO) 
ElxPC -.06* .02 -.19 -.07** .03 -.22 
E2xPC .05** .02 .20 .16*** .03 .02 .11 .19*** 
^ E< .10. * E< .05. *• E< .01. *** 2 < -OOl-
150 
Follow-up analyses for female preschool and grade school attention-deficit disorder 
symptoms showed significant main effects of adoptive parent alcoholism and adoptive father 
oveiprotection in the physical/medical knowledge group, F (3,93) = 6.00, g < .001. A 
margiaal main effect of adoptive parent alcoholism was found m the psychiatric group for 
preschool, F (3,47) = 3.73,2 < .01, and grade school attention deficit disorder symptoms (see 
Table 52). Finally, adoptive father overprotection remained significant in the psychiatric 
group for grade school attention-deficit disorder symptoms, F (3,47) = 6.47. 
Table 52 
Follow-up Multiple Regression Predicting Female Attention-Deficit Disorder Symptoms 
from Biological Parent Alcoholism and Paternal Overprotection bv Adoptive Parent 
Preschool Grade School 
b SEB too
 1 
b SEB 
Biological parent's 
alcoholism 
.02 .25 
No Knowledge 
.01 -.18 .25 -.09 
Adoptive Parent -.59* .29 -.26 -.55 .30 -.24 
Alcoholism 
Paternal -.05 .03 -.21 .12^ -.05 .03 -.18 .11 
Overprotection 
Biological parent's 
alcoholism 
.17 
Physical/Medical BCnowledge 
.21 .08 .28 .21 .13 
Adoptive Parent -.63** .19 -.31 -.64** .20 -.31 
Alcoholism 
Paternal .06* .02 .24 .16*** .06* .02 .21 .17*** 
Overprotection 
Biological parent's 
alcohoUsm 
-.31 
Psychiatric Knowledge 
.24 -.17 -.15 .25 -.08 
Adoptive Parent 
Alcoholism 
.82** .26 .41 95*** .27 .43 
Patemal .01 .03 .05 .19* .07* .03 .31 29*** 
Overprotection 
*E<.05. **£<.01. ***£<•001. 
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Parental Bonding Questionnaire: Paternal Overprotection (Biological Parent Anti-Social 
Personality and Adoptive Parent Alcoholism^ Significant interactions were found for female 
preschool and grade school attention-deficit disorder symptoms (see Table 53). For preschool 
attention-deficit disorder symptoms, both interactions involving adoptive father 
overprotection and the effect codes for adoptive parent's knowledge were significant as was 
the overall model including these terms, F (11,194) = 3.97, g <. 18. With regard to grade 
school attention-deficit symptoms, a main effect for paternal overprotection was marginally 
significant, but qualified by a significant interaction term between patemal overprotection 
and the effect code comparing the no knowledge group and the psychiatric knowledge group 
(see Table 53). The overall model was highly significant for grade school attention-deficit 
disorder symptoms, F (11,194) = 5.50, £ < .001. 
Table 53 
Multiple Regression Predicting Female Adoptee ADHD from Biological Parent ASP. 
^
Preschool Grade School 
b SEB A E! b SEB S! 
Biological Parent ASP (BP- .43** .16 .18 J8*** 016 .23 
ASP) 
El -.03 .09 -.03 -.10 .09 -.08 
E2 .09 .08 .08 .17* .08 .15 
El X BP-ASP -.15 .24 -.05 -.14 24 -.04 
E2x BP-ASP .30 .21 .10 .28 .22 .10 
Adoptive Parent Alcoholism -.30* .14 -.14 -.25^ .14 -.12 
(APA) 
ElxAPA -.42* .22 -.14 -.44* .22 -.14 
E2xAPA -55** .18 -.22 -.62*** .18 -.24 
Patemal Overprotection (OF) .01 .02 .06 .03^ .02 .13 
ElxOF -.06* .02 -.20 -.08** .03 -.25 
E2xOF .06** .02 .21 .18*** .04^ .02 .14 24*** 
Note, n = 187. 
^ E < .10. * e< .05. ** E < .01. **• E < .001. 
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Follow-up analyses showed significant main effects of adoptive parent alcohoUsm, 
biological parent's anti-social personality, and adoptive father overprotection in the physical 
knowledge group in predicting female preschool, F (3,93) = 8.86, g < .001, and grade school 
attention-deficit disorder syn^toms, F (3,93) = 10.02, g < .001 (see Table 54). A main effect 
of adoptive parent alcoholism was found in the psychiatric knowledge group for preschool, F 
(3,47) = 3.32, E < .05, and grade school attention-deficit disorder symptoms, F (3,47) = 
7.11, E < .001. Adoptive father overprotection was also significant for the grade school 
symptoms in the psychiatric knowledge group (see Table 54). 
Table 54 
Follow-up Multiple Regression Predicting Female Adoptee Outcomes from Biological Parent 
A^MdJI^ 
Preschool ADHD Grade School ADHD 
h SEB h SEB 
Biological Parent ASP 
Adoptive Parent 
Alcoholism 
22 .33 
.29 
.09 
-.25 
No Knowledge Group 
.39 .33 
-52^ .30 
.16 
-.22 
Paternal -.06^ .03 -.23 .12^ -.06^ .03 -.22 
Overprotecticn 
Physical/Medical Knowledge Group 
Biological Parent ASP .66** .24 .26 .81*** .24 .31 
Adoptive Parent -.69*** .19 -.34 -.70*** .19 -.34 
Alcoholism 
Paternal .06** .02 26 21*** .06** .02 .26 24*** 
Overprotection 
Psychiatric Knowledge Group 
Biological Parent ASP .22 .28 .10 .38 .29 .16 
Adoptive Parent .82** .27 .41 .97*** .27 .44 
Alcoholism 
Paternal .01 .03 .04 .17* .07* .03 .30 .31*** 
Overprotection 
Note. ASP = Anti-Social Personality, n = 187. 
^ E. .10. * E < .05. ** E < .01. •** E < .001. 
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Early Helping Questionnaire: Maternal Esteem Support (Biological and Adoptive Parent 
Alcoholism'). Significant interactions were found between female reports on adoptive mother 
esteem support and the effect code comparing the physical/medical knowledge group with the 
psychiatric knowledge group for both female preschool and grade school attention-deficit 
disorder syn^toms F (11,175) = 3.38, g < .001 and F (11,175) = 3.53, e < .001, respectively 
(see Table 55). With regard to female child conduct disorder symptoms, a significant 
interaction between maternal esteem support and the effect code comparing physical/medical 
knowledge and psychiatric knowledge was found (see Table 57). The overall model was 
significant as well, F (11,175) = 2.24,2 < 05. Finally, a significant interaction was found for 
adoptee adolescent self-esteem F (11,175) = 3.93, £ < .001. In both cases, a significant main 
effect for matemal esteem support was qualified by an interaction between the former and 
adoptive parent's knowledge. 
Follow-up analyses for female preschool and grade school attention-deficit disorder 
symptoms showed significant main effects for adoptive parent alcoholism and adoptive 
mother esteem support in the physical/medical knowledge group, F (3,76) = 6.77, ^ < 001 
and F (3,76) = 7.34, £ < .001, respectively (see Table 56). The main effect of adoptive parent 
alcoholism, but not adoptive mother esteem support, was also found in the psychiatric 
knowledge group for preschool, F (3,48) = 4.54, p < .01, and grade school attention-deficit 
disorder symptoms, F (3,48) = 3.81, £ < .05. With regard to female child conduct disorder 
symptoms and female adolescent self-esteem, a significant main effect of adoptive mother 
esteem was found in the physical/medical knowledge group, F (3,76) = 5.93, £ < .001 and F 
(3,48) = 5.73,2 < .01, respectively (see Table 56). However, only female adolescent self-
Table 55 
Multiple Regression Predicting Female Adoptee Outcomes from Biological 
Preschool Attention-Deficit Grade School Attention-Deficit 
b SEB a b SEB 
Biological parent's .03 .14 .02 -.00 .15 -.00 
alcoholism (BPA) 
El -.08 .09 -.07 -.13 .10 -.10 
E2 .12 .09 .11 .17* .09 .15 
El X BPA .07 .20 .03 -.14 .21 -.05 
E2xBPA .17 .19 .07 .28 .20 .11 
Adoptive Patent -.32* .15 -.15 -.31* .16 -14 
Alcoholism (APA) 
ElxAPA -.46* .23 -.15 -.47* .24 -.15 
E2xAPA -.62** .20 -.24 -.64** .21 -.24 
Matemal Esteem -.10* .04 -.18 -.11** .04 -.19 
Support (MES) 
ElxMES .05 .05 .08 .08 .05 .11 
E2xMES -.12* .05 -.16 00
 # At' 
-.12* .06 -.15 .18*** 
*g<.05. **£<.01. ***2 <.001. 
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Child Conduct Disorder Self-Esteem 
b SEB b SEB Q. 
.15 .13 .09 .05 .12 .03 
-.03 .09 -.03 -.20** .08 -.20 
.05 .08 .05 -.10 .07 -.11 
.08 .19 .03 -.21 .17 -.10 
.03 .18 .01 .19 .16 .09 
-.03 .14 -.01 -.02 .13 -.01 
-.19 .21 -.07 -.01 .19 -.00 
-.21 .19 -.09 .12 .17 .05 
-.12*** .04 -.25 .03 -.31 
-.02 .05 -.02 .13 .04 .22 
-.12* .05 -.19 .12** -.08 .04 -.12 .20*** 
Table 56 
Follow-up Multiple Regression Predicting Femala Adoptee Outcomes ficom Biological Parent 
Akoh^sma^J^ 
Preschool Attention-Deficit Grade School Attention-Deficit 
b SEB R^ b SEB 
Biological parent's 
alcoholism 
.06 .27 
No Knowledge 
.03 -.20 .27 -.10 
Adoptive Parent 
Alcoholism 
-.61^ .32 -.26 -.60^ .32 -.25 
Maternal Esteem -.02 .06 -.04 .07 -.01 .06 -.01 .07 
Support 
Biological parent's 
alcoholism 
.16 
Physical/Medical Knowledge 
.23 .07 .22 .23 .10 
Adoptive Parent 
Alcoholism 
-.78**» 
.22 -.37 -.78*** .22 -.37 
Maternal Esteem -.19** .06 -.32 .21*** -.20*** .06 -.34 22*** 
Support 
Biological parent's 
alcoholism 
-.25 
Psychiatric Knowledge 
.24 -.13 -.21 .27 -.10 
Adoptive Parent .93*** .26 .45 .98** .30 .42 
Alcoholism 
Maternal Esteem -.01 .08 -.01 .22** -.05 .09 -.07 .19* 
Support 
^£<.10. **E<.01. * * * e<.001. 
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Child Conduct Disorder Self-Esteem 
b SEB b SEB 
.22 .24 .12 -.19 .22 -.12 
-.15 .29 -.07 -.06 .26 -.03 
-.11^ .06 -.25 .08 -.00 .05 -.00 .02 
.17 .20 .09 .20 .21 .11 
-.18 .20 -.10 .07 .20 .04 
-.22*** .05 -.42 _19*** - 21*** .05 .40 .18** 
.04 .23 .02 
.43 .26 .24 
.05 .08 .08 .06 
.04 .16 .03 
-.15 .17 -.11 
-.18*** .05 -.45 .22** 
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esteem showed a significant main effect of adoptive mother esteem support in the psychiatric 
knowledge group, F (3,48) = 4.52,2 < -01. 
Earlv Helping Questionnaire: Maternal Esteem Support (Biological Parent Anti-Social 
Personality and Adoptive Parent Alcoholism). The significant findings for the present 
section were limited to females only. No significant main nor interactive effects were found 
for males when biological parent's anti-social personality was entered as a main effect. For 
both female preschool and grade school attention-deficit disorder symptoms, the interaction 
between the adoptive mother esteem support and the effect code comparing the 
physical/medical knowledge group with the psychiatric knowledge group was significant 
Both overall models were significant as well, F (11,175) = 4.21, £ < .001 and F (11,175) = 
4.35,2 < .001, respectively (see Table 57). 
For female child conduct disorder symptoms, a significant main effect was found for 
maternal esteem support and a significant interaction between maternal esteem support and 
the effect code contrasting physical/medical knowledge with psychiatric knowledge. The 
overall model was significant after all main effects and interaction terms had been entered, F 
(11,175) = 4.49, £ < .001. Significant findings were also found for female adoptee self-
esteem, F (11, 175) = 4.09, E < .001 (see Table 57). The interactions between maternal 
esteem support and both effect codes for adoptive parent's knowledge were significant. 
Follow-up analyses for preschool and grade school attention-deficit disorder symptoms 
showed similar results (see Table 58). Main effects of biological parent's anti-social 
personality, adoptive parent alcoholism, and adoptive mother esteem support were significant 
in the physical/medical knowledge group for preschool, F (3,76) = 10.47, £ < 
Table 57 
Multiple Regression Predicting Female Adoptee Outcomes from Biological Parent ASP. 
^
Preschool Attention-Deficit Grade School Attention-Deficit 
b SEB & b SEB 
Biological Parent 
ASP (BP-ASP) 
El 
.43* 
-.07 
.17 
.09 
.18 
-.05 
.51** 
-.11 
.18 
.10 
.20 
-.09 
E2 .12 .08 .11 .17* .09 .15 
El X BP-ASP -.23 .26 -.08 -.16 .27 -.05 
E2x BP-ASP .41^ .23 .15 .29 .23 .10 
Adoptive Parent -.36* .15 -.17 -.33* .16 -.14 
Alcoholism (APA) 
ElxAPA -.42^ .23 -.14 -.42^ .24 -.14 
E2xAPA .70*** .20 -.27 -.73*** .21 -.27 
Maternal Esteem -.09* .04 -.17 -.11** .04 -.19 
Support (MES) 
ElxMES .06 .05 .08 .09 .05 .12 
E2xMES -.12* .05 -.17 .21*** -.12* .05 -.16 .21*** 
^ e<.10. *£<.05. ** e<.01. * * * e<.001. 
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Child Conduct Disorder Self-Esteem 
b SEB b SE 
B 
.69*** .15 .32 .05 .14 .02 
-.01 .08 -.01 -.21** .08 -.21 
.04 .007 .04 -.10 .07 -.11 
-.20 .23 -.07 -.22 .22 -.08 
.34^ .20 .14 .35^ .19 .15 
-.06 .13 -.03 -.04 .13 -.02 
-.11 .20 -.04 -.03 .19 -.01 
-.33^ .18 -.15 
-.12*** .03 -.25 _j4*** .03 -.32 
.01 .05 .01 .12** .04 .20 
-.12** .03 -.25 .22*** -.08^ .04 -.12 20*** 
Table 58 
Follow-up Multiple Regression Predictinf^ Female Adoptee Outcomes from Biological Parent 
Preschool Attention-Deficit Grade School Attention-Deficit 
b SEB b SEB R^ 
Biological Parent 
ASP 
.11 .37 
No Knowledge 
.04 .29 .37 .11 
Adoptive Parent 
Alcoholism 
-.59^ .32 -.25 -.55^ .33 -.23 
Maternal Esteem -.01 .06 -.03 .07 .00 .07 .01 .08 
Support 
Biological Parent 
ASP 
.76** 
PhysicaiyMedical Knowledge 
.25 .30 .74** .25 .29 
Adoptive Parent -.87*** .21 -.41 -.86*** .21 -.40 
Alcoholism 
Maternal Esteem -.19*** .06 -.33 .29*** .20*** .06 -.35 .30*** 
Support 
Biological Parent 
ASP 
.16 
Psychiatric Knowledge 
.27 .08 .32 .30 .14 
Adoptive Parent 
Alcoholism 
_95**» .27 .46 1.01** .30 .43 
Maternal Esteem -.00 .08 -.00 .21** -.05 .09 -.07 .20* 
Support 
* E <  0 5 .  **E<.01. ***E<-001. 
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CMd Conduct Disorder Self-Esteem 
b SEB A b SEB 
.43 .33 .18 -.24 .30 -.11 
-.08 .30 -.04 -.10 .27 -.05 
-.09 .06 -.20 .09 -.01 .05 -.04 .01 
97*** .21 .44 .33 .24 .15 
-.31+ 
.18 -.17 .06 .24 .15 
-.22*** .25 -.43 .36*** -.21*** .05 -.40 19*** 
.48^ .25 .26 -.16 .17 -.12 
.47+ .25 .26 -.16 .17 -.12 
.02 .07 .04 .13' -.18** .05 -.44 .23** 
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.001, and for grade school attention-deficit disorder syn^toms, F (3,76) = 10.67, g < .001. In 
the psychiatric knowledge group, the only significant main effect was for adoptive parent 
alcoholism, F (3,48) = 4.25, g < .01 and F (3,48) = 4.03, e < .05, respectively. 
Follow-up analyses for female child conduct disorder symptoms showed significant main 
effects of biological parent's anti-social personality and adoptive mother esteem support in 
the physical/medical knowledge group, F (3,76) = 14.50, £ < .001 (see Table 58). Finally, 
adoptive mother esteem support was negatively related to female adolescent self-esteem in 
the physical/medical knowledge group, F (3,76) = 6.12,2 < 001 and in the psychiatric 
knowledge group, F (3,48) = 4.84,2 = .01. 
Earlv Helping Ouestioimaire: Maternal Tnsfmmental Help (Biological and Adoptive 
Parent Alcoholism). A significant interaction between adoptive mother instrumental help and 
the effect code contrasting physical/medical knowledge with psychiatric knowledge was 
found for preschool attention-deficit disorder symptoms, F (11,175) = 3.19, g < .001 (see 
Table 59). Follow-up analyses for female preschool attention-deficit disorder symptoms 
showed significant, negative main effects for adoptive parent alcoholism and adoptive mother 
instrumental help in the physical/medical knowledge group, F (3,76) = 5.20, e < 01 (see 
Table 60). In the psychiatric knowledge group, adoptive parent alcoholism was the only 
significant predictor of preschool attention-deficit disorder symptoms, F (3,48) = 4.62, g < 
.01. 
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Table 59 
Multiple Regression Predicting Female Preschool ADHD fix?m Biological Parent 
^
b SEB k 
Biological parent's Alcoholism .07 .15 .03 
(BPA) 
El -.11 .10 -.08 
E2 .16 .09 .14 
El XBPA -.10 .22 -.04 
E2xBPA .29 .20 .11 
Adoptive Parent Alcoholism -.30 .16 -.13 
(APA) 
ElxAPA -.42 .25 -.14 
E2xAPA -.66** .21 -.25 
Maternal Instrumental Help -.05 .06 -.05 
(MIH) 
ElxMIH .14 .09 .12 
E2xMIH -.22** .08 -.20 17*** 
» E< .05. ** E < 01. E < -001. 
Table 60 
FoUow-ud Multiole Regression Predicting Female Preschool ADHD fix)m Biological Parent 
Alcoholism and Maternal Instrumental Helo b^ r Adontive Parent Knowledge 
b SEB 
No Knowledge 
Biological Parent's alcoholism -.09 .28 -.04 
Adoptive Parent Alcoholism -.55 .32 1.23 
Maternal Instrumental Help .13 .11 .17 .10 
Physical/Medical Knowledge 
Biological Parent's alcoholism .30 .23 .14 
Adoptive Parent Alcoholism -.78*** .23 -.37 
Matemal Instrumental Help -.22* .09 -.25 .17** 
Psychiatric Knowledge 
Biological Parent's alcoholism -.17 .27 -.08 
Adoptive Parent Alcoholism .95** .31 .41 
Matemal Instrumental Help .07 .13 .08 .19** 
^ E < 10. • E < .05. *• E < .01. *** E < .001. 
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Early Helping Ouestioimaire: Maternal Instrumental Help (Biological Parent Anti-Social 
Personality and Adoptive Parent Alcoholism). A significant interaction between maternal 
instrumental help and the effect code comparing physical/medical knowledge with 
psychiatric knowledge was found for female grade school attention-deficit disorder 
symptoms, F (11,175) = 3.88, ^  < .001. Significant findings were also found for female 
adoptee child conduct disorder symptoms (see Table 61). A significant interaction between 
adoptive mother overprotection and the effect code comparing the physical/medical 
knowledge group and the psychiatric knowledge group emerged. The overall model was 
significant as well, F (11,175) = 3.68, £ < .001. 
Table 61 
Multiple Regression Predicting Female Adoptee Outcomes firom Biological Parent ASP. 
^
Grade School Attention-Deficit Child Conduct Disorder 
K CCV Q D2 K ccn Q k SEB b SEB g 
Biological Parent ASP (BP-ASP) A9** .18 .20 .67*** .15 .32 
El -.08 .10 -.07 .01 .08 .01 
E2 .15^ .09 .13 .03 .08 .03 
El X BP-ASP -.09 .27 -.03 -.12 .23 -.04 
E2x BP-ASP .26 .24 .09 .32 .20 .13 
Adoptive Parent Alcoholism (APA) -.30^ .16 -.13 -.08 .14 -.04 
ElxAPA -.37 .25 -.12 -.14 .21 -.05 
E2xAPA -nz*** .21 -.27 -.27 .18 -.12 
Maternal Instrumental Help (MIH) -.04 .06 -.04 -.11 .23 -.04 
ElxMIH .15^ .09 .13 -.08 .07 -.07 
E2xMIH -.20* .08 -.19 .20*** -.15* .07 -.15 .19*** 
^ E < -10. * e< .05. ** e < .01. *** e < .001. 
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Follow-up analyses for female grade school attention-deficit disorder symptoms showed 
significant main effects of biological parent's anti-social personality, adoptive parent 
alcoholism, and adoptive parent's knowledge in the physical/medical knowledge group, F (3, 
76) = 7.47, £ < .001 (see Table 62). Finally, adoptive parent alcoholism significantly 
predicted female grade school attention-deficit disorder symptoms in the psychiatric 
knowledge group, F (3,48) = 3.97, £ < .05. With regard to female child conduct disorder 
symptoms, the only significant findings were in the physical/medical knowledge group in 
which biological parent's anti-social personality and adoptive mother instrumental help were 
significant, F (3,76) = 9.20,2 < .001 (see Table 62). 
Table 62 
Follow-up Multiple Regression Predicting Fp.malft Adoptee Outcomes from Biological Parent 
ASP^md^^ 
Female Grade School Attention-Deficit Female Child Conduct Disorder 
b SEB b SEB 
Biological Parent 
ASP 
.35 .35 
No Knowledge 
.13 .49 .33 .20 
Adoptive Parent 
Alcoholism 
-.47 .33 -.20 -.15 .30 -.07 
Maternal .16 .11 .20 .11 -.15 .10 -.21 .10 
Instrumental Heb 
Biological Parent 
ASP 
.70»* 
Physical/Medical Knowledge 
.26 .28 .93*** .22 .42 
Adoptive Parent 
Alcoholism 
-.83*** .22 -.39 -.28 .19 -.15 
Maternal -.20* .09 -.23 23*** -J2** .08 -.29 21*** 
Instrumental Help 
Biological Parent 
ASP 
.27 .31 
Psychiatric Knowledge 
.11 .40 .25 .22 
Adoptive Parent 
Alcoholism 
.99** .31 .42 .40 .25 .22 
Maternal .05 .13 .05 .20* .15 .11 .19 .16* 
Instrumental Help 
.10. *£< .05. **£<.01. **• £< .001. 
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For male adoptees, significant interactions between adoptive mother instrumental help 
and the effect code conq)aring the no knowledge group with the psychiatric knowledge group 
was significant for grade school attention-deficit disorder synq)toms, F (11,133) = 2.72,2 < 
.01 (see Table 63). Follow-up analyses for male grade school attention-deficit disorder 
symptoms showed significant main effects of biological parent's anti-social personality, 
adoptive parent alcoholism and adoptive father esteem support in the psychiatric knowledge 
group, F (3,37) = 8.31, e < .001 (see Table 64). No other effects were significant in any other 
knowledge groups. 
Earlv Helping Questionnaire: Paternal Esteem Support (Biological and Adoptive Parent 
Alcoholism^. Significant results were found for female grade school attention-deficit disorder 
symptoms, F (11, 175) = 3.19,2 < -001 (see Table 65). The interaction between adoptive 
father esteem support and the effect code compaiiag physical/medical knowledge with 
psychiatric knowledge was significant. Finally, a significant main effect was found for 
adoptive father esteem support in predicting female adolescent self-esteem; however, a 
significant interaction between the fonner variable and the effect code contrasting no 
knowledge with psychiatric knowledge qualified this association, F (11,175) = 4.07, g < .001 
(see Table 65). 
Follow-up analyses for female grade school attention-deficit disorder symptoms showed 
significant main effects of adoptive parent alcoholism and adoptive father esteem support in 
the physical/medical knowledge groups, F (3,76) = 5.79, e < .01. For female adolescent self-
esteem symptoms, significant main efiects were found for adoptive father esteem in both the 
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Table 63 
Hierarchical Multiple Regression Predicting Male Grade School ADHD from Biological 
Parent ASP. Adoptive Parent Knowledge, and Maternal Instrumental Help 
b SEB Q. 
Biological Parent ASP (BP-ASP) -.09 .24 -.03 
El -.21 .14 -.14 
E2 .02 .12 .02 
El X BP-ASP -.42 .39 -.10 
E2x BP-ASP -.60 .32 -.18 
Adoptive Parent Alcoholism (APA) .13 .22 .05 
ElxAPA -.22 .34 -.06 
E2xAPA -.23 .30 -.07 
Matemal Instrumental Help (MIH) .15^ .08 .15 
ElxMIH -.28* .11 -.22 
E2xMIH -.07 .10 -.06 .18** 
Note, n = 187. 
^E<10. *E<.05. **E<.01. ***E< 001. 
Table 64 
Follow-up Multiple Regression Predicting Male Grade School ADHD from Biological 
b SEB R^ 
No Knowledge 
Biological Parent ASP -.40 .49 -.13 
Adoptive Parent Alcoholism -.04 .41 -.02 
Maternal Instrumental Help ;;J_3 .03 
Physical/Medical Knowledge 
Biological Parent ASP -.59 .38 -.20 
Adoptive Parent Alcoholism -.06 .36 -.02 
Matemal Instrumental Help ^09 JO .04 
Psychiatric Knowledge 
Biological Parent ASP 1.03** .37 .35 
Adoptive Parent Alcoholism .62^ .36 .23 
Matemal Instrumental Help .51*** .13 ^50 .40*** 
Note. ASP = Anti-Social Personality, n = 187. 
^ E < .10. * E < .05. ** E < .01. *** E < 001. 
169 
Table 65 
Multiple Regression Predicting Female Adoptee Outcomes from Biological Parent 
Grade School Attention-D^cit Self-Esteem 
h SEB h SEB Si 
Biological Parent's .01 .15 .00 .06 .12 .03 
Alcoholism (BPA) 
El -.11 .10 -.09 -.20* .08 -.19 
E2 .15 .09 .13 -.11 .07 -.12 
El X BPA -.15 .21 -.06 -.22 .17 -.11 
E2xBPA .28 .20 .11 .17 .16 .09 
Adoptive Parent -.32* .16 -.14 -.07 .13 -.04 
Alcoholism (APA) 
ElxAPA -.43  ^ .25 -.14 .03 .19 .01 
E2XAPA -.69** .21 -26 .08 .17 .04 
Paternal Esteem -.05 .03 -.10 -.11*** .03 -.30 
Support (PES) 
El X PES .07 .05 .11 .09** .04 .19 
E2xPES -.10* .04 -.17 .n*** -.06  ^ .03 -.13 .20*** 
• -05. ** E < .01. 
Table 66 
Follow-up Multiple Regression Predicting Female Adoptee Outcomes from Biological Parent 
^cotoU§ M^^ 
Grade School Attention-Deficit Self-Esteem 
b loo
 
h SEB E  ^
No Knowledge 
Biological Parent's -.20 .27 -.10 -.19 .22 -.12 
Alcoholism (BPA) 
Adoptive Parent -.57 .32 -.24 -.06 .27 -.03 
Alcoholism 
Paternal Esteem .04 .06 
00 p
 
o
 -.01 .05 -.03 .02 
Support 
Physical/Medical Knowledge 
Biological Parent's .23 .23 .11 .20 .21 -.01 
Alcoholism (BPA) 
Adoptive Parent -.83*** J3 -.39 -.01 .20 -.01 
Alc(dioUsm 
Paternal Esteem -.13** .05 -.29 .19** -.16*** .04 -.42 .20*** 
Support 
Psychiatric Knowledge 
Biological Parent's -.18 .27 -.09 .08 .15 .07 
Alcoholism 
Adoptive Parent .99** .30 .42 -.20 .17 -.15 
Alcoholism 
Paternal Esteem .01 .07 .01 .19* -.13*** .04 -.45 .22*** 
Support 
*E<.05. **E<.01. *** E< .001. 
170 
Early Helping Oiiftstinnanire: Paternal Esteem Support (Biological Parent Anti-Social 
Personality and Adoptive Parent Alcoholism^. A significant interaction was found for 
adoptive father esteem support and the effect code comparing the physical/medical 
knowledge group with the psychiatric knowledge group in predicting female grade school 
attention-deficit disorder synq>toms, F (11,175) = 3.65, e < 001 (see Table 67). For female 
adolescent self-esteem, a significant main effect for adoptive father esteem support and the 
interaction between the former and the effect code comparing the no knowledge with 
psychiatric knowledge group was significant (see Table 67). 
Table 67 
Multiple Regression Predicting Adolescent Female Adoptee Outcomes from Biological 
Grade School Attention-Deficit Self-Esteem 
b SEE A b SEB 
Biological Parent 
ASP (BP-ASP) 
.44* .18 .18 -.06 .14 -.03 
El -.09 .10 -.07 -.20** .08 -.20 
E2 .15 .09 .13 -.12 .07 -.13 
El x BP-ASP -.10 .27 -.03 -.12 .21 -.05 
E2xBP-ASP .20 .24 .07 .21 .19 .09 
Adoptive Parent 
Alcohol (APA) 
-.32* .16 -.14 -.08 .13 -.04 
ElxAPA -.39 .25 -.13 .00 .20 .00 
E2xAPA -.74*** .21 -.28 .11 .17 .05 
Patemal Esteem -.04 .03 -.08 -.11*** .03 -.30 
Support (PES) 
El x PES .06 .05 .10 .09** .04 .19 
E2xPES -.08* .04 -.15 -.06 .03 -.13 .20*** 
Note. n= 187. 
* E< .05. ** 2 < -Ol- *** E < -001-
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Follow-up analyses for grade school attention-deficit disorder symptoms showed 
significant main effects for biological parent's anti-social personality, adoptive parent 
alcoholism, and adoptive father esteem support in the physical/medical knowledge group, F 
(3,76) = 7.38, £ < .001 (see Table 68). The main effect of adoptive parent alcoholism 
remained in the psychiatric knowledge group, F (3,48) = 3.91,2 < -05. For female adolescent 
self-esteem, only the main effect of adoptive father esteem support was present in the 
physical/medical knowledge group, F (3,76) = 5.84,2 < .01, and the psychiatric knowledge 
group, F (3,48) = 4.82, g < .01. No other main effects were significant for female self-esteem 
(see Table 68). 
Table 68 
Follow-up Multiple Regression Predicting Adolescent Female Adoptee Outcomes from 
B^og^^PMMtASPj^Ado^ 
Grade School Attention-Deficit Self-Esteem 
b SEB b SEB 
Biological Parent ASP 
Adoptive Parent 
Alcohol 
.30 
-.52 
.36 
.33 
No Knowledge 
.12 
-.22 
-.23 
-.10 
.30 
.27 1 
1 
P
 
Paternal Esteem .04 .06 .10 .09 -.01 .05 -.03 .01 
Support 
Biological Parent ASP 
Adoptive Patent 
Alcohol 
.60* 
-.86*** 
Physical/Medical Knowledge 
n .24 
.22 -.40 
.11 
.01 
.24 
.20 
.05 
.00 
Paternal Esteem -.10* .05 -.24 .23*** -.16*** .04 -.42 .19** 
Support 
Biological Parent ASP 
Adoptive Parent 
Alcohol 
29 
LOl** 
Psychiatric Knowledge 
.30 .13 
.30 .44 
-.19 
-22 
.17 
.17 
-.14 
-.16 
Paternal Esteem .00 .07 .00 .20* -.13 .04 -.44 23** 
Support 
Note. n= 187. 
* E< .05. ** E < -Ol- *** E < -001. 
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Gene-Environment Correlation 
The final set of analyses examined evocative gene-environment correlations (Ge, 
Conger, Cadoret, Neiderhiser, Yates, Troughton, & Stewart, 1996; Plomin, DeFries, & 
Loehlin, 1977; Scan & McCartney, 1983). Identifying evocative gene-environment 
correlations involved correlating biological parent characteristics with indices of the family 
environment and characteristics of the family environment at each level of adoptive parent's 
knowledge. The question investigated here was whether or not evocative gene-environment 
correlation differs across levels of adoptive parent's knowledge. If greater support for the 
presence of evocative gene-environment correlations are present in the physical/medical 
knowledge group or in the psychiatric knowledge group, then it can be argued that some 
degree of knowledge influences the adoptive parent's perception of the child's behavior (Dix, 
1993; Dix, Ruble, & Zambarano, 1989). 
Familv Knvironment Scale. The evocative gene-environment (GE) correlations, using 
biological parent's alcoholism as the genetic effect, at each level of adoptive parent's 
knowledge are presented in Table 69. In the no knowledge group, both adoptive mother and 
father report on activity-recreation orientation are negatively correlated with biological 
parent's alcoholism for female adoptees. For male adoptees, adoptive mother reports on 
achievement orientation are negatively correlated with biological parent's alcoholism (see 
Table 69). 
In the physical/medical knowledge group, no significant evocative GE correlations were 
found for females (see Table 69). For males, a significant, positive association was found 
between biological parent's alcoholism and independence as reported by the adoptive mother. 
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Finally, adoptive father reports on cohesion were significantly and negatively correlated with 
biological parent's alcoholism for female adoptees in the psychiatric knowledge group. For 
males, a significant, positive correlation was fonnd between adoptive mother reports on 
conflict and biological parent's alcoholism (see Table 69). Finally, adoptive mother reports of 
moral-religious orientation were negatively correlated with biological parent's alcoholism. 
The GE correlations between the family environment and biological parent's anti-social 
personality are presented in Table 70. In the no knowledge group, adoptive mother report on 
moral-religious orientation is significantly and positively related to biological parent's anti­
social personality for female adoptees. For male adoptees, adoptive mother report on 
achievement orientation is negatively associated with the presence of a diagnosis of anti­
social personality in the biological parent. 
In the physical/medical knowledge group, no significant correlations were found for 
females (see Table 70). For males, a significant, positive gene-environment association was 
found between adoptive mother reports on expressiveness and biological parent's anti-social 
personality. Finally, a correlation between biological parent's anti-social personality and 
adoptive father report on control was positive and significant (see Table 70). 
Earlv Helping Behaviors and Parental Bondinp Questionnaires. The evocative gene-
environment correlations between characteristics of the parent-child relationship and 
biological parent characteristics are presented in Table 71. A significant, negative association 
between biological parent alcoholism and adoptive mother instrumental help was found for 
female adoptees in the no knowledge group. For males, no significant gene-environment 
correlations were found in the no knowledge group (see Table 71). 
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Table 69 
Evocative Gene-Envirnnment Conelations Between Biological Parent Alcoholism and the 
^^y^En^g^^t^^ale^^^^h^^^«[Adogtiw^gemK^^^^^of^^^[eA^g^i 
Female Adoptees Male Adoptees 
Mother Report Father Report Mother Report Father Report 
No Knowledge 
Cohesion .05 .21 .07 .23 
Expressiveness .04 -.11 -.06 .15 
Conflict .12 .20 .05 .29 
Didependence .04 .27 .03 .10 
Achievement Orientation -.01 .02 -.35* .12 
Intellectual-Cultural Orien. -.11 -.06 .11 .11 
Activity-Recreation Orien. -21* -.37* .20 .28 
Moral Religious Orien. -.06 -.01 .10 .03 
Organization .11 -.07 .18 .08 
Control -.02 -.02 -.02 -.10 
Physical/Medical Knowledge 
Cohesion -.10 .08 .05 -.05 
Expressiveness -.01 .01 -.00 -.10 
Conflict .07 .06 -.02 -.24 
Independence .02 -.19 .05 .32* 
Achievement Orien. .17 .17 .03 .09 
Intellectual-Cultural Orien. -.15 -.20 .05 -.09 
Activity-Recreation Orien. .02 .09 -.06 -.13 
Moral Religious Orien. -.01 .03 .07 .04 
Organization .09 .03 -.01 .07 
Control .20 .09 -.02 .02 
Psychiatric Knowledge 
Cohesion -.20 -.39* -.28 -.05 
Expressiveness .03 .02 -.17 -.09 
Conflict -.10 .22 .49** .03 
Independence -.16 -.04 -.15 .01 
Achievement Orien. .04 .05 -.13 -.20 
Intellectual-Cultural Orien. -.04 -.02 -.29 -.07 
Activity-Recreation Orien. -.15 -.23 -.12 -.03 
Moral Religious Orien. -.10 -.18 -.30* -.11 
Organization -.11 -.25 -.08 .21 
Control -.19 .12 .16 .07 
* £<.05. **£<.01. 
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Table 70 
Evocative Gene-Envimnment rorrelations Between Biological Parent Anti-Social 
Female Adoptees Male Adoptees 
Mother Report Father Report Mother Report Father Report 
No Knowledge 
Cohesion .04 .19 -.11 .01 
Expressiveness .13 -.07 -.01 .12 
Conflict -.05 .18 .09 .21 
Independence .04 .08 -.02 .02 
Achievement Orien. -.02 -.03 -.36* -.01 
Intellectual-Cultural Orien. .24 .13 -.01 -.04 
Activity-Recreation Orien. -.00 -.07 .09 .03 
Moral Religious Orien. .27* -.01 -.14 -.19 
Organization .01 .20 .12 .17 
Control .11 .19 .03 .03 
Physical/Medical Knowledge 
Cohesion -.18 -.18 .15 .07 
Expressiveness .01 .05 .37*» .11 
Conflict .15 -.05 -.08 -.05 
Independence -.06 .03 -.08 .13 
Achievement Orientation -.15 -.00 -.03 -.19 
Intellectual-Cultural -.07 -.08 .04 .12 
Orientation 
Activity-Recreation .10 .12 .07 .08 
Orientation 
Moral Religious -.02 -.07 .06 .07 
Orientation 
Organization -.13 -.00 -.21 -.22 
Control .11 .04 -.13 -.20 
Psychiatric Knowledge 
Cohesion .11 -.03 .17 -.02 
Expressiveness .13 .19 .18 -.10 
Conflict -.07 .05 .21 .13 
Independence -.11 .13 .14 -.07 
Achievement Orien. .03 .06 -.17 -.11 
Intellectual-Cultural Orien. .16 .00 .20 .12 
Activity-Recreation Orien. -.07 .03 .07 .10 
Moral Religious Orien. .08 -.11 .08 -.02 
Organization .15 -.10 -.03 -.00 
Control -.03 .06 -.07 .33* 
* E<.05. **2<.01. 
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In the physical/medical knowledge group, a significant conelation between esteem 
support from the adoptive father and biological parent's anti-social personality was found for 
females, Again, no significant correlations were found for males (see Table 71). Pinally, 
adoptee reports of adoptive father instrumental help was positively associated with biological 
parent's anti-social personality in the psychiatric knowledge group, whereas adoptive mother 
instrumental help was positively associated with biological parent's alcoholism for males (see 
Table 71). 
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Table 71 
Evocative Gene-Envimnment Correlations Between Biological Parent Alcoholism and Anti-
Social Personality and Adoptive Mother Earlv Helping and Parental Bonding at Each Level 
Female Adoptees Male Adoptees 
Biological Parent Biological Biological Parent Biological 
Alcoholism Parent ASP Alcoholism Parent ASP 
No Knowledge 
Adoptive Mother 
Care .07 -.05 .01 -.20 
Oveiprotection -.05 .15 -.06 .21 
Esteem Support .06 -.24 .01 -.15 
Instrumental -.32* -.08 .06 -.06 
Help 
Adoptive Father 
Care .01 .05 .26 .03 
Overprotection .10 .22 -.10 -.13 
Esteem Support -.00 -.02 .13 -.19 
Instrumental -.26 .04 .23 -.20 
Help 
Physical/Medical Knowledge 
Adoptive Mother 
Care -.09 -.00 -.04 -.14 
Overprotection -.01 -.03 -.08 -.15 
Esteem Support -.10 -.03 -.08 -.01 
Instrumental -.01 -.10 .05 .14 
Help 
Adoptive Father 
Care -.13 -.13 .14 .21 
Overprotection .12 -.03 -.08 -.15 
Esteem Support -.13 -.28» -.00 -.03 
Instrumental .11 -.21 -.07 -.04 
Help 
Psychiatric Knowledge 
Adoptive Mother 
Care -.12 -.09 -.02 -.12 
Overprotection -.09 .03 .10 .19 
Esteem Support -.18 .16 -.03 -.20 
Instrumental -.07 .22 .31* .05 
Help 
Adoptive Father 
Care -.20 .12 .06 .04 
Overprotection .03 .04 .10 .19 
Esteem Support -.10 .12 .16 .03 
Instrumental .05 .32* .26 .02 
Help 
*E<-05. »*£<.01. 
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GENERAL SUMMARY 
The present study examined several different pathways through which adoptive parent's 
knowledge might influence estimates of genetic and enviromnental effects. The first pattern 
of association tested was mediation (Baron Kenny, 1986). It was hypothesized that the 
impact of adoptive parent's knowledge on adoptee outcomes would be mediated through 
dimensions of the family environment and characteristics of the parent-child relationship. 
Mediation was not supported for either male or female adoptees. For males adoptees, 
however, an indirect relationship between adoptee outcomes and adoptive parent's 
knowledge was found in that knowledge influenced adoptive mother reports on achievement 
orientation and adoptive father reports on cohesion. In turn, these dimensions of the 
environment influenced male adoptee aggression and conduct disorder syni^toms. 
The next pattern of relationships examined was mediated moderation. Mediated 
moderation differes fix)m moderation in that the interactions between adoptive parent's 
knowledge and biological or adoptive parent characteristics were predicted to be mediated by 
dimenions of the family environment or parent-child relationship (Baron &. Kenny, 1986). As 
with mediation, no support was found for mediated moderation. This was generally due to 
two reasons. First, dimensions of the family environment for which a significant interaction 
between adoptive parent's knowledge and biological or adoptive parents' characteristics was 
found were not associated with adoptee outcomes. 
Second, interactions predicting dimensions of the family environment or characteristics of 
the parent-child relationship were not the same interactions that were predictive of adoptee 
outcomes. For example, the interaction between adoptive parent's knowledge and biological 
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parent's characteristics was predictive of adoptive father reports on the environment for 
females, whereas the interaction between adoptive parent's knowledge and adoptive parent's 
alcoholism was significant for female adoptee outcomes. 
The opposite situation was found for males in that the interaction between adoptive 
parent's knowledge and adoptive parent's alcoholism significantly predicted adoptive mother 
reports of expressiveness and male adoptee reports of cohesion. For male adoptee outcomes, 
though, the interaction between biological parent's characteristics and adoptive parent's 
knowledge was significant Although not providing support for mediated moderation, these 
findings further suggest that genetic and environmental influences are played out differently 
for males and females. This interpretation is consistent with the recent findings on sex 
differences in genetic and environmental contributions to alcoholism, where genetic effects 
have been found more consistently in predicting male alcoholism, whereas environmental 
factors have been found to contribute to female alcoholism (Cadoret, Yates, Troughton, 
Woodworth, & Stewart, 1995; Cutrona, Cadoret, Suhr, Richards, Troughton, Schutte, & 
Woodworth, 1994; McGue, 1993; McGue, Pickens, & Svkilds, 1992). 
The final model of associations examined was moderated mediation (Baron & Kenny, 
1986). This model tested whether or not established mediational relationships differed at 
different levels of a moderating variable. Due to the fact that mediation was not supported for 
any dimension of the family environment or parent-child relationship, moderated mediation 
could not be tested. However, the interaction between adoptive parent's knowledge and 
characteristics of the parent-child relationship in predicting adoptee outcomes was examined. 
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Significant interactions were found between adoptive parent's knowledge and adoptive 
mother care in predicting female preschool attention-deficit disorder symptoms. These 
findings emerged for the equation containing biological parent's alcoholism and for the 
equation containing biological parents' anti-social personality. Examination of the main 
effects of adoptive mother care at each level of adoptive parent's knowledge showed a 
protective effect of mother care in the physical knowledge group but not in the no knowledge 
nor in the psychiatric knowledge groups. 
The findings for adoptive mother overprotection showed a significant interaction with 
adoptive parent's knowledge in predicting female self-esteem when biological parent's 
alcoholism was included in the model. Greater adoptive mother overprotection was positively 
related to female adolescent self-esteem in the physical knowledge group only. When 
biological parent anti-social personality was included in the model, greater maternal 
overprotection was associated with higher female preschool and grade school attention-
deficit disorder symptoms in only the physical/medical knowledge group for the former and 
in both the physical/medical and psychiatric knowledge groups for the latter. For males, 
higher aggression symptoms were found in the no knowledge group if the adoptive mother 
was overprotective and biological parent alcoholism was included in the model. No other 
main efiiects were significant at any other level of the adoptive parent's knowledge 
For adoptive father care, the interaction between adoptive parent's knowledge and 
biological parents' alcoholism or anti-social personality showed a protective effect of father 
care in the physical knowledge group for female adoptees. Lower levels of female preschool 
deficit-disorder symptoms were found at higher levels of adoptive father care. A risk effect 
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was found in the physical/medical group for adoptive father overprotection in predicting 
female preschool and grade school attention-deficit disorder symptoms and male child 
conduct disorder symptoms. Higher levels of adoptive father overprotection was associated 
with increases in levels of all of these outcomes in the physical/medical group. 
Adoptive mother esteem support also showed differential effects on adoptee outcomes at 
each level of adoptive parent's knowledge when both biological parent alcoholism and anti­
social personality were included in separate models. A protective effect was found only in the 
physical knowledge group for female preschool and grade school attention-deficit disorder 
symptoms and for female child conduct disorder symptoms. A negative relationship was 
found between maternal esteem support and female adoptee adolescent self-esteem in both 
the physical/medical and psychiatric knowledge groups. The same pattern of results were 
found for adoptive mother instrumental help in predicting preschool and grade school 
attention-deficit disorder symptoms. 
For male adoptee outcomes, a significant interaction between adoptive parent's 
knowledge and adoptive mother instrumental help was found for the equation including 
biological parent's alcoholism. The results showed that higher levels of adoptive mother 
instrumental help was associated with higher levels of male grade school attention-deficit 
disorder symptoms in the psychiatric knowledge group only. In the no knowledge group, 
adoptive mother instrumental help played a protective role and was negatively related to male 
child conduct disorder symptoms. The same pattern was found when biological parent anti­
social personality replaced biological parent alcoholism in the model. 
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The models including adoptive father esteem support showed a significant interaction 
between adoptive parent's knowledge and adoptive father esteem support for female grade 
school attention-deficit disorder symptoms and female adolescent self-esteem. Follow-up 
analyses showed a protective effect in the physical/medical knowledge group for grade school 
attention-deficit disorder symptoms. With regard to female adolescent self-esteem, higher 
adoptive father esteem support was associated with lower self-esteem in both the 
physical/medical and psychiatric knowledge groups. The same pattern of results were found 
when biological parent anti-social personality replaced biological alcoholism in the model. 
For male adoptees, a significant interaction between adoptive parent's knowledge and 
adoptive father esteem support was found for male adolescent self-esteem when biological 
parent's anti-social personality was included in the model but not when biological parent's 
alcoholism was included. Higher adoptive father esteem support was related to lower male 
self-esteem in the physical/medical knowledge group only. Finally, follow-up analyses of a 
signicant interaction between adoptive parent's anti-social personality and adoptee aggression 
showed a protective effect of adoptive father instrumental help only in the no knowledge 
group. 
The above discussion demonstrates not only that adoptive parent's knowledge has 
in^lications for estimation of genetic and environmental influences, but also that influences 
on certain aspects of the parent-child relationship must also be considered. The findings 
showed that part of the biasing effect of adoptive parent's knowledge could be accounted for 
by differential protective versus risk status of characteristics of the adoptive parent-adopted 
child relationship. For some adoptee outcomes (e.g., female attention-deficit disorder 
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synq>toms) and for some knowledge groups (e.g., physical knowledge), the adoptive parent 
provided a buffer against the development of maladaptive behavior. In other situations, 
however, parent-child characteristics (e.g., adoptive mother instrumental help) had a negative 
impact in that it increased levels of maladaptive behavior in the adoptee (e.g., male grade 
school attention-deficit disorder symptoms). Although these findings do not explain how 
adoptive parent's knowledge changes the parent-child relationship, they do demonstrate that 
the quality of the adoptive parent-adopted child relationship is dependent on the degree of 
knowledge disclosed to the adoptive parent. Furthermore, the quality of the adoptive parent-
child relationship is highly relevant to the development of maladaptive, and some cases 
adaptive (e.g., self-esteem), behaviors in the adopted child. These are important findings if 
attempting to examine genetic and environmental contributions to adoptee outcomes. If a 
certain type of environment (e.g., adoptive parent care, oveiprotection, instrumental help, and 
esteem support) is influenced by adoptive parent knowledge, independent of the 
characteristics of the biological parent, and these environmental factors either mitigate or 
attenuate the presence of characteristics shared by the biological parent and the adopted away 
child, then genetic and envirormiental estimates could differ across levels of adoptive parent 
knowledge. 
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GENERAL CONCLUSIONS 
Historically, behavioral geneticists have continually had to respond to criticisms of the 
validity of their research (Hewitt, 1989; Plomin, Willennan, & Loehlin, 1976; Scarr, 1982; 
Scair & Carter-Saltzman, 1979; Scarr et al., 1980; Scarr et al., 1981). Much of the criticism, 
although not all, has focused on the methodological soundness of twin and adoption studies 
(e.g., generalizability, selective placement). The process of responding to various criticisms 
has added richness to twin and adoption research in that new methodological and statistical 
developments emerge from the continued defense of the merit of such methods. The present 
study dealt with yet another potential flaw in behavioral genetics analyses in which adoption 
designs are used. The changing nature of the adoption process dictates that the degree to 
which the adoptive parent is informed about characteristics of the biological parent must be 
taken into consideration when estimating genetic and environmental influences (Berry, 1992; 
DeWoody, 1993, Gross, 1993; Kopels, 1995). 
Adoption research has been hailed as being as close as one can get to a human experiment 
for isolating genetic and environmental effects. iCey to this "experiment" is the assumption 
that the relationship of the biological parent to the adopted away child is severed at the time 
of separation (Horn, 1983). Complete separation allows the estimation of genetic effects in 
that the cause of any similarity between biologically related individuals, who do not share a 
conmion environment, can only be due to shared genes. Conversely, pure environmental 
effects can be isolated in adoption research due to the absence of any genetic relationship 
between the adopted child and the adoptive family. 
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Up until now, the only methodological issues recognized as possibly resulting in 
continued influence of the biological parent on the adopted away child, outside of genetic 
influences, have been related to selective placement and the effects of early environment on 
future child development (Bradley, CaldweU, & Rock, 1988; Horn, 1983). Controlling for 
selective placement has proven a simple task, given that the appropriate information has been 
collected, and involves inclusion of a parameter for selective placement in models estimating 
genetic and environmental effects (Carey & Rice, 1983; Horn, 1983). Similarly, the effects of 
early environmental influences on future child development has been adequately controlled 
through methodological procedures in which the adopted away child is removed from the 
biological parent within six months of being bom (Horn, 1983; DeFries, Plomin, & Fulker, 
1994). 
The potential bias examined in the present study, adoptive parent's knowledge about 
characteristics of the biological parent, has not been estimated statistically nor controlled for 
methodologically in past adoption studies. This is due, in part, to the low frequency of open 
adoptions and the general practice of closed records (DeWoody, 1993; Kopels, 1995). 
Previous to 1986, adoption practices generally operated from a closed-record perspective; 
Since 1986 however, a series of court rulings have made opening adoption records and 
adoptions, in general, a viable option (Berry, 1992; DeWoody, 1993, Gross, 1993). The 
degree to which an adoption is open can vary and is not of issue here. What is of issue is the 
amount and type of information that adoptive parents are given about characteristics of the 
biological parent. Furthermore, does this information influence the similarity or dissimilarity 
of the adopted child to the biological or adoptive parent? 
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The process of identifying the potential inq)act of adoptive parent's knowledge followed 
the guidelines of confirming model misspecLScation (Pedhazur, 1982). A series of analyses 
were conducted in which the main effects and interactive effects with adoptive parent's 
knowledge were examined. The first step included a series of analyses of variance to examine 
the potential main and moderating effects of adoptive parents' knowledge on mean levels of 
adoptee outcomes (e.g., alcohol symptoms, attention-deficit disorder symptoms, child 
conduct disorder symptoms, aggression symptoms, and adult adoptee anti-social personality 
synq)toms). If no such effects were present, then model misspecification would not be an 
issue. Included in the analysis of variance models were genetic (e.g., biological parent's 
alcoholism or anti-social personality) and environmental main effects (e.g., adoptive parent's 
alcoholism), as well as a main effect of adoptive parent's knowledge. Interactions between 
adoptive parent's knowledge and biological parent's characteristics (e.g., alcoholism and 
anti-social personality) and between adoptive parent's knowledge and adoptive parent's 
alcoholism were also included in the model. 
The second step of the analyses involved residual plots. Preliminary examination of 
residual plots, in which a residual score for each adoptee outcome was created from 
biological (e.g., alcoholism or anti-social personality) and adoptive parents' alcoholism and 
was plotted against the main effect of adoptive parent's knowledge and the interaction 
between the former and all biological and adoptive parent characteristics, supported the need 
to evaluate the inclusion of adoptive parent's knowledge in a model. Finally, the third step of 
the analyses involved hierarchical multiple regression. The analyses of variance demonstrated 
significant, disordinal interactions between adoptive parent's knowledge and biological or 
187 
adoptive parent characteristics; however, the impact of the latter on the magnitude of the 
relationship between biological or adoptive parents' characteristics and adoptee outcomes 
needed to be investigated in order to confirm the presence or absence of actual bias. 
Hierarchical multiple regression techniques were used to isolate this potential biasing effect 
The findings from the above analyses showed a very complex effect of adoptive parent's 
knowledge on genetic and environmental estimates. Substantial sex differences emerged in 
that informing the adoptive parent about characteristics of the biological parent affected the 
genetic contribution of biological parents' alcoholism and anti-social personality to a wide 
variety of male adoptee outcomes. For example, the genetic effects of biological parent's 
alcoholism and anti-social personalis on male adoptee alcohol symptoms and aggression 
were limited to male adoptees whose adoptive parents' were told of the psychiatric status of 
the biological parent 
On the other hand, adoptive parent's knowledge affected estimates of environmental 
influences (e.g., adoptive parent alcoholism) in predicting a wide variety of female adoptee 
outcomes. For example, adoptive parent's alcoholism was a significant predictor of female 
adoptee preschool and grade school attention-deficit disorder symptoms in the 
physical/medical and psychiatric knowledge groups but not in the no knowledge group. 
Furthermore, the direction of effect of adoptive parent alcoholism differed between the 
physical/medical knowledge group and the psychiatric knowledge group. The presence of 
adoptive parent alcoholism was related to increases in female attention-deficit disorder 
symptoms in the physical/medical knowledge group while the absence of adoptive parent 
alcoholism was associated with higher symptoms in the psychiatric group. With regard to 
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aggression symptoms, the slope between adoptive parent's alcoholism and aggression was 
highly significant in the psychiatric knowledge group but non-significant in the other two 
knowledge groups. 
The sex differences found for the interaction between adoptive parent's knowledge and 
genetic and environmental influences are consistent with sex differences found for genetic 
and environmental contributions to male and female alcoholism (Cadoret, Yates, Troughton, 
Woodworth, & Stewart, 1995; Cutrona, Cadoret, Suhr, Richards, Troughton, Schutte, & 
Woodworth, 1994; McGue, 1993; McGue, Pickens, & Svikis, 1992). Researchers have found 
evidence for greater genetic contributions to male alcoholism and greater contributions of 
environment to female alcoholism These differences have been found to differ across 
severity and types of alcoholism Type n alcoholism in which anti-social personality 
characteristics are often present has been found to be more highly heritable for males 
(Qoninger, Sigvardsson, Gilligan, Knorring, Reich, & Bohman, 1989; McGue, 1993; 
McGue, Pickens, & Svikis, 1992). In the present study, a genetic effect was found for male 
alcohol symptoms and behaviors predictive of later anti-social personality (e.g., aggression). 
These same genetic effects were not found for females suggesting a different etiology for 
each sex. 
The final set of analyses explore the mechanism through which adoptive parent's 
knowledge might influence genetic and environmental estimates. Models of mediation, 
moderation, mediated moderation, and moderated mediation were used to examine the role of 
adoptive family environment and characteristics of the parent-adopted child relationship in 
transmitting the effects of adoptive parent's knowledge (Baron & Kenny, 1986). Family 
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environment was chosen due to the research on the presence of a genetic component to 
measures of family environment parent-child relationship characteristics (Braungart et al., 
1995; Plomin & Bergeman, 1991; Rose, et al., 1983; Rowe, 1983), as well as increasing 
support for evocative gene-environment correlations (Ge et al., 1996; Scarr & McCartney, 
1983). 
The results showed no support for the models of mediation, mediated moderation, and 
moderated mediation. However, considerable support was found for moderation in that 
adoptive parent's knowledge moderated the degree to which adoptive parent's early bonding 
behaviors and early helping behaviors buffered against genetic (e.g., biological parent's 
alcoholism or anti-social personality) or environmental (e.g., adoptive parent's alcoholism) 
risk factors. For example, increases in adoptive mother and father care behaviors were related 
to decreases in female preschool attention-deficit disorder symptoms in the physical/medical 
knowledge group but not in the other two knowledge groups (e.g., no knowledge and 
psychiatric knowledge) when biological parent's alcoholism was included in the equation. 
This protective effect was not present when biological parent's anti-social personality was 
included in the model, however. 
Characteristics of the parent-child relationship could also fimction as a risk factor 
depending on the knowledge group. For instance, adoptive mother overprotective behaviors 
increased male adoptee aggression symptoms in the no knowledge group when biological 
parent's anti-social personality was included in the equation, but was unrelated to male 
aggression in the physical/medical and psychiatric knowledge groups. 
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Another example involved adoptive father care and female adoptee adolescent self-
esteem. In the psychiatric knowledge group, higher adoptive father caring behavior was 
associated with decreases in female adolescent self-esteem but was unrelated in the other two 
groups. Finally, all aspects of the adoptive father's early bonding relationship (e.g., care and 
oveiprotection) were associated with increases in female maladaptive behaviors. Early 
adoptive father helping behavior did not demonstrate this deleterious effect but the buffering 
role did differ across levels of adoptive parent's knowledge. In fact, both adoptive mother and 
father esteem support and instrumental help only served to buffer against biological or 
adoptive parent characteristics in the physical/medical knowledge group. 
The fact that adoptive parent knowledge interacted with characteristics of the adoptive 
parent-adoptive child relationship (e.g., esteem support, instrumental help) to predict adoptee 
outcomes is important due to the potential biasing effect on genetic and environmental 
estimates. The bias would arise from the findings that characteristics of the parent-child 
relationship could be described as either a protective factor or a risk factor at different levels 
of adoptive parent's knowledge. A protective factor could serve to decrease the similarity 
between the adoptee and either biological or adoptive parent charactieristics, whereas a risk 
factor would increase similarities between the adopted child and biological or adoptive parent 
characteristics. Not recognizing the protective effects of certain characteristics of the parent-
child relationship could result in underestimating genetic or environmental effects due to the 
decreased similarity of the adoptee and the biological or adoptive parent. Conversely, not 
recognizing the risk status of certain parent-child relationship characteristics could 
overestimate genetic or environmental effects due to increased similarities between biological 
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or adoptive parent characteristics. The analyses for evocative gene-environment correlations 
did not show overwhehning support for a moderating effect of adoptive parent's knowledge 
on this pattern of associations. In fact, few significant correlations were found within each 
group. 
The above outcomes are important due to the changing nature of adoption practices and 
the great reliance of behavioral geneticists on the adoption paradigm in evaluating genetic 
and environmental contributions to individual differences. The present study represented a 
preliminary attempt at evaluating the potential biasing effect of non-independence of 
biological and adoptive parents on estimations of genetic and environmental effects. The 
significance of these findings must be regarded as preliminary and not interpreted as 
invalidating all previous adoption research. As stated at the beginning of the discussion, the 
controversy over full disclosure and open adoptions has only recently become widespread 
within the social service field. As this practice becomes more prevalent, the present study 
shows that researchers who are interested in estimating genetic and environmental effects 
must incorporate methodological controls when necessary. 
In conclusion, several limitations of the present smdy should be noted. First, the measure 
of the amount and type of knowledge told to the adoptive parents was very global. 
Information about the specific type of information disclosed to the adoptive parents was not 
collected. Considerable variation in the amount of information disclosed and the reasons for 
disclosure could exist across agencies. Second, the time of disclosure was not recognized. 
Perhaps some families gradually learned about the biological parent's while others were told 
at the time of placement Differences in timing of disclosure could impact the degree to 
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which the environment of the adoptive family incorporated such knowledge into their 
interactions with the adopted child. Third, the issue of disclosing information to the adoptee 
and potential inq)lications for adoptee adjustment was not evaluated. 
Finally, the present study examined extreme genetic (e.g., biological parent's alcoholism 
or anti-social personality) and environmental (e.g., adoptive parent alcoholism) contributors 
to maladaptive behavior. One could argue that it is only under conditions of biological parent 
psychopathology that release of information or lack thereof might be detrimental. Future 
research is necessary to determine whether or not this is true. Future research should also 
attempt to examine the mechanisms by which adoptive parent's knowledge has a moderating 
effect on both genetic and environmental estimates. Possible paths of influence might be 
attributions of adoptive parents regarding adoptee behaviors or adoptive parents' beliefs 
about biological determinism. 
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APPENDIX A: HERTTABILITY CALCULATIONS 
Formulas for Estimating Environmental and Genetic Effects for Adoption Designs 
Intra-class Correlation Heritability Estimate Shared Unshared Non-additive Genetic Effects 
Environment Environment 
Biological Family: hS2(l/2h^ + c^-c^) e^= l-(h^ + c^) N/A 
Tmb = l/2th^ + mc 
m, = l/2th^ + fc 
Tbb = l/2h^ + c^ + l/2cth^(m + f) 
Adoptive Family: 
Tma ~ mCJ ffa = fc ^ 
'''aa ~ ^ba " C 
Note. MZ = Monozygotic twins, DZ = Dizygotic twins; rmb = correlation between mother and biological Child, rm = correlation 
between father and biological child, rn,a = correlation between mother and adopted child, rfa = correlation between father and 
adopted child, rbb = correlations between biological siblings, raji= correlations between adopted siblings, rba = correlation between 
biological and adopted child in family with both; r^zi = monozygotic twins reared together, r^za = monozygotic twins reared apart, 
fda = dizygotic twins reared together, rdio = dizygotic twins reared apart. Adapted from: Loehlin, J. (1992). Genes and 
Environment in Personalitv Development: Individual Differences and Development Series (vol. 2). Sage Publications: Newbury 
Park, CA. 
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APPENDIX B: MEASURES 
196 
Parent Questions from the Parent liiterview 
Question Responses 
Adoptive Parent Knowledge of Biological Parent 
What were you told about the physical characteristics of the 0 s told height/weight/medical; 
biological parents? 1 = told nothing; 2 = other 
What do you know about the social, psychological or medical 0 = nothing; 1 = psychological 
history of the biological patents? problems or mental illness; 
2 = health problems; other 
Did your child ever spend any time with (his/her) biological 0 = no; 1 = yes 
parent? 
Preschool and Grade School ADHD Symptoms 
Did (adoptee) fail to finish tasks? 0 == no; 1 = yes 
Did (adoptee) often seem not to listen? 
Was (adoptee) easily distracted? " 
Did (adoptee) have difficulty concentrating on schoolwork or 
other tasks requiring sustained attention? 
Did (adoptee) have difficulty sticking to a play activity? 
Did (adoptee) often act before thinking or seem to be 
excessively impulsive? 
Did (adoptee) shift excessively fix)m on activity to another? 
Did (adoptee) have difficulty organizing work? " 
Did (adoptee) require a lot of supervision? 
Did (adoptee) frequently call out in class? " 
Did (adoptee) have difficulty awaiting turn in games or group " 
situations? 
Did (adoptee) run about or climb on furniture excessively? " 
Did (adoptee) have difficulty sitting quietly, to die point of 
fidgeting excessively? 
Did (adoptee) move about excessively during sleep? " 
Was (adoptee) usually on the go or act as if driven by a motor? " 
Grade School Conduct Disorder Symptoms 
Did (adoptee) stay out late at night? 0 = no; 1 = rarely; 
2 = sometimes; 3 = a lot 
Compared to other children, did (adoptee) obey other rules and 0 = always; 1 = usually; 
carry out chores? 2 = seldom; 3 = rarely 
Was (adoptee) defiant of authority? 0 = no; 1 = rarely; 
2 = sometimes; 3 = a lot 
Was (adoptee) cmel to animals or did (adoptee) bully smaller " 
children? 
Was (adoptee) insolent or sassy at home or in school? " 
Did (adoptee) use profane language? " 
Was (adoptee) tmant fix)m school? " 
Did (adoptee) ever come to the attention of the juvenile 0 = no ; 1 = yes 
authorities of the police for any reason? 
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Did (adoptee) ever run away from home overnight? (i 
Did (adoptee) lie frequently? a 
Did (adoptee) steal t^gs from stores? 0 = no; 1 = rarely; 
2 = sometimes; 3 = a lot 
Did (adoptee) steal things from other children? (t 
Did (adoptee) steal things from home? u 
Did (adoptee) set fires? u 
Did (adoptee) ever vandalize property, either your or someone it 
else's? 
Adult Aggression Symptoms 
Has (adoptee) been involved in physical fights? 0 = no; 1 = yes 
Has (adoptee) shown any physical violence toward spouse. cc 
children, or friends? 
Does (adoptee) threaten family, friends, or other people? (t 
Is (adoptee) quarrelsome? C( 
Does (adoptee) subject others to verbal abuse? (i 
Does (adoptee) have temper outbursts? it 
Adoptee C^estions from the Adoptee Interview 
Question Response 
Adolescent Self-Esteem 
On the whole, I was satisfied with myself. 0 = false; 1 = true 
I feel I did not have much to be proud of. it 
Fm inclined to feel I was a failure. it 
Peer Association 
Did your friends drink or take drugs? 0 = no; 1 = yes 
Adoptee Knowledge of Adoption 
When do you first recall learning you were adopted? Years 
Has there ever been a time when you thought a great deal about 0 = no; 1 = yes 
being an adopted child or when it presented a problem for you 
emotionally? 
Were you ever curious about your biological parents? 0 = no; 1 = yes 
How much have you learned about them? 1 = medical history; 
2 = physical characteristics; 
3 = social/psychological 
characteristics; 4 = two or 
more of the above 
Did you ever plan to or actually locate your biological parents? 0 = no; 1 = yes 
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Family Enviromnent Scale 
(Adoptee and Adoptive Parents) 
Instructions; 
There are 90 statements in this questionnaire. They are statement about families. You are 
to decide which of these statements are true for your family and which are false. Answer 
according to your family at the time your child was living at home, or if you are the child, 
when you were living at home. 
You may feel that some of the statements are true for some family members and false for 
others. Mark T if the statement is true for most members. Mark F if the statement is false for 
most members. If the members are evenly divided, decide what is the stronger overall 
impression and answer accordingly. 
Remember, we would like to know what your family seemed like to you. Do no try to 
figure out how others saw your family, but do give us your general impression of your family 
for each statement 
1. Family members really helped and support on another 
2. Family members often kept their feelings to themselves 
3. We fought a lot in our family 
4. We didn't do things on our own very often in our family 
5. We felt it was important to be the best at whatever you did 
6. We often talked ^ut political and social problems 
7. We spent most weekends and evenings at home 
8. Family members attended church, synagogue, or Sunday School fairly often 
9. Activities in our family were pretty carefully planned 
10. Family members were rarely ordered around 
11. We often seemed to be killing time at home 
12. We said anything we wanted at home 
13. Family members rarely became openly angry 
14. In our family, we were strongly encouraged to be independent 
15. Getting ahead in life was very important in our family 
16. We rarely went to lectures, plays, or concerts 
17. Friends often came over for dinner or to visit 
18. We didn't say prayers in our family 
19. We were generally very neat and orderly 
20. There were very few rules to follow in our family 
21. We put a lot of energy into what we did at home 
22. It was hard to "blow off stem" at home without upsetting someone 
23. Family members sometimes got so angry they threw things 
24. We thought things out for ourselves in our family 
25. How much money a person made was not very important to us 
26. Learning about new and different things was very im^rtant in our family 
27. Nobody in our family was active in sports. Little League, etc. 
28. We often talked about the religious meaning of Christmas, Passover, or other holidays 
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29. It was often hard to find things when you needed them in our household 
30. There was one family member who niade most of the decisions 
31. There was a feeling of togetherness in our family 
32. We told each other about our personal problems 
33. Family members hardly ever lost their tempers 
34. We came and went as we wanted to in our family 
35. We believed in competition and "may the best man win" 
36. We were not that interested in cultural activities 
37. We often went to movies, sports events, camping, etc. 
38. We didn't believe in heaven or hell 
39. Being on time was very important to our family 
40. There were set ways of doing things at home 
41. We rarely volunteered when something had to be done at home 
42. If we felt like doing something on the spur of the moment we often would just pick up 
and go 
43. Family members often criticized each other 
44. There was very little privacy in our family 
45. We would always strive to do things just a little better the next time 
46. We rarely had intellectual discussions 
47. Everyone in our family had a hobby or two 
48. Family members had strict ideas about what was right and wrong 
49. People changed their minds often in our family 
50. There was a strong emphasis on following rules in our family 
51. Family members really backed each other up 
52. Someone usually got upset if you complained in our family 
53. Family members sometimes hit each other 
54. Family members almost always relied on themselves when a problem came up 
55. Family members rarely worried about job promotions, school grades, etc. 
56. Someone in our family played a musical instrument 
57. Family members were not very involved in recreational activities outside work or school 
58. We believed there were some things you just had to take on faith 
59. Family member made sure their rooms were neat 
60. Everyone had an equal say in family decisions 
61. There was very little group spirit in our family 
62. Money and paying bills was openly talked about in our family 
63. If there was a disagreement in our family, we tried hard to smooth things over and keep 
the peace 
64. Family members strongly encouraged each other to stand up for their rights 
65. In our family, we didn't try had to succeed 
66. Family members often went to the library 
67. Family members sometimes attended courses or took lesson for some hobby or interest 
(outside of school) 
68. In our family each person had different ideas about what was right and wrong 
69. Each person's duties were clearly defined in our family 
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70. We could do whatever we wanted in our family 
71. We really got along well with each other 
72. We were usually caiefiil about what we said to each other 
73. Family members often tried to one-up of out-do each other 
74. It was hard to be by yourself without hurting someone's feelings in our household 
75. "Work before play" was the rule in our family 
76. Watching tv. was more important than reading in our family 
77. Family members went out a lot 
78. The Bible was a very important book in our home 
79. Money was not handled very careftilly in our household 
80. Rules were pretty inflexible in our household 
81. There was plenty of time and attention for everyone in our family 
82. There were a lot of spontaneous discussions in our family 
83. In our family, we believed you didn't ever get anywhere by raising you voice 
84. We were not really encouraged to speak up for ourselves in our family 
85. Family member were often compared with others as to how well they were doing at work 
or school 
86. Family members really liked music, art, and literature 
87. Our main form of entertainment was watching tv. or listening to the radio 
88. Family members believed that if you sinned you would be punished 
89. Dishes were usually done immediately after eating 
90. You couldn't get away with much in our family. 
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Early Life Helping Questionnaire 
In completing this questionnaire, please think back to your earlier life (elementary school, 
junior high, and senior high school years). For each of the helping behaviors listed below, 
please circle the appropriate letters to show who (if anyone) helped you in each of these ways 
while you were growing up. You may circle as many letters as apply. 
Mother Father Sibling Other Adult Relative 
Teacher/minister 
(M) (F) (S) (OAR) 
(P) 
1. Was tight there with you in stressM situations 
2. Provided you with a place where you could get away for awhile 
3. Talked with you about interests of yours 
4. Let you know when you did something well* 
5. Told you that you are OK just the way you are* 
6. Assisted you in setting goals for yourself 
7. Made it clear what was expected of you 
8. Expressed esteem or respect for skills or personal qualities of yours* 
9. Gave you information on how to do things 
10. Suggested actions that you should take** 
11. Comforted you by showing you some physical affection 
12. Gave you information to help you understand experiences you were going through** 
13. Helped you understand why you didn't do something good** 
14. Listened to you talk about your private feelings** 
15. Let you know that he/she would always be around if you needed assistance* 
16. Expressed interest and concem in your well-being 
17 .Told you who you should see for assistance 
18. Joked or kidded to try to cheer you up 
19. Pitched in to help you do things that needed to get done 
* Items represent the esteem support dimension. 
** Items represent the instrumental support 
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The Parental Bonding Instrument 
This questionnaire lists various attitudes and behaviors of parents. As you remember your 
adoptive Mother/Father in your first 16 years would you place indicate how much the 
statements describe them. [Answered separately for fathers and mothers]. 
1 = Very like 
2 = Moderately Like 
3 s Moderately Unlike 
4 = Very Unlike 
1. Spoke to me with a warm and ficiendly voice* 
2. Did not help me as much as I needed* 
3. Let me do those things I liked doing 
4. Seemed emotionally cold to me* 
5. Appeared to understand my problems and worries* 
6. Was affectionate to me* 
7. Liked me to make my own decisions 
8. Did not want me to grow up 
9. Tried to control everything I did 
10. Invaded my privacy 
11. Enjoyed talking things over with me* 
12. Frequently smiled at me* 
13. Tended to baby me 
14. Did not seem to understand what I needed or wanted* 
15. Let me decide things for myself 
16. Made me feel I wasn't wanted* 
17. Could make me feel better when I was upset* 
18. Did not talk with me very much* 
19. Tried to make me dependent on her 
20. Felt I could not look after myself imless she was around 
21. Gave me as much freedom as I wanted 
22. Let me go out as often as I wanted 
23. Was overprotective of me 
24. Did not praise me* 
25. Let me dress in any I please. 
* Items representing the care dimension. The excluded items represent the overprotection 
dimension. 
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APPENDIX C: RESIDUAL PLOTS 
Interaction Between Adoptive Par. Alcohol and Adoptive Par. Knowledge 
Note. Residual Created from Biological and Adoptive Parent Alcoholism 
Interaction Between Adoptive Par. Ale. and Adoptive Par. Knowledge 
Note. Residual Created from Biological and Adoptive Parent Alcoholism. 
-1.0 
Interaction Between Adoptive Par. Ale. and Adoptive Par. Knowledge 
Note. Residual Created from Biological and Adoptive Parent Alcoholism. 
Interaction Between Biological Par. Ale. and Adoptive Par. Knowledge 
Note. Residual Created from Biological and Adoptive Parent Alcoholism. 
Interaction Between Biological Par. Ale. and Adoptive Par. Knowledge 
Note. Residual Created from Biological and Adoptive Parent Alcoholism. 
Interaction Between Biological Par. ASP and Adoptive Par. Knowledge 
Note. Residual Created from Biological Parent Anti-Social Personality and Adoptive Parent Alcoholism. 
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APPENDIX D: MEDIATION AND MEDIATED MODERATION 
211 
MEDIATION 
Step One (Path b): Direct Effects Between Adoptive Parent Knowledge and Family Environment 
Female Male 
Adoptee Report 
Achievement Orientation 
Activity-Recreation Orientation 
Cohesion 
Conflict 
Control 
Expressiveness 
Independence 
Intellectual-Cultural Orientation * 
Moral-Religious Orientation * 
Organization 
Mother Report Family Environment 
Achievement Orientation ** 
Activity-Recreation Orientation 
Cohesion 
Conflict 
Control 
Expressiveness 
Independence 
Intellectual-Cultural Orientation 
Moral-Religious Orientation 
Organization 
Father Report Family Environment 
Achievement Orientation 
Activity-Recreation Orientation 
Cohesion * 
Conflict 
Control * 
Expressiveness * 
Independence * 
Intellectual-Cultural Orientation 
Moral-Religious Orientation 
Organization 
Step One (Path a): Direct Effects Between Adoptive Parent Knowledge and Adoptee Outcomes 
Female Males 
Preschool Attention Deficit 
Grade School Attention Deficit 
Child Conduct 
Aggression 
Alcohol • 
Adult Anti-Social Personality 
Generalized Anxiety * 
Self-Esteem ** 
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Step Two (Path c): Correlation Between FES and Adoptee Outcomes for Female Adoptees 
Adoptee Report Father Report 
Intell.-Cult Orien. Expressiveness ^dependence 
Alcohol *• 
Generalized Anxiety 
Self-Esteem 
Step Three; Mediational Model Including Adoptive Parent Knowledgeas Independent Variable 
and Adoptee Report Intellectual-Cultural Orientation as a Mediating Variable 
Female 
Alcohol Symptoms N.S. 
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MEDIATED MODERATION 
Step One (Path b. Hgure 2): Interactions Predicting Family Epvironment 
Female Males 
Biological ASP Biological 
Ale. 
Biological ASP Biological 
Ale. 
Achievement Orientation 
Activity-Recreation Orien. 
Cohesion 
Conflict 
Control 
Expressiveness 
Independence 
Intellectual-Cultural Orien. 
Moral-Religious Orien. 
Organization 
Adoptee Report 
APAxAPK** APAx 
APK»* 
Achievement Orien. 
Activity-Recreation Orien. 
Cohesion 
Conflict 
Control 
Expressiveness 
Independence 
Intellectual-Cultural Orien. 
Moral-Religious Orien. 
Organiyation 
Mother Report Family Environment 
BPAxAPK* 
APAxAPK* 
Achievement Orien. 
Activity-Recreation Orien. 
Cohesion 
Conflict 
Control 
Expressiveness 
Independence 
Intellectual-Cultural Orien. 
Moral-Religious Orien. 
Organization 
Father Report Family Environment 
APAxAPK* BPAxAPK** 
BPAxAPK* 
Step One (Path b, Hgure 2); Significant Associations Between Interactions Early Helping 
Questionnaire 
Female Males 
Bioasp Bioalc Bioasp Bioalc 
Maternal Care 
Maternal Overprotectiveness 
214 
Paternal Caie 
Paternal Overprotectiveness 
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Step One (Path b, Hguie 2): Significant Associations Between Interactions Early Helping 
(Questionnaire 
Female Males 
Bioasp Bioalc Bioasp Bioalc 
Maternal Esteem Support 
Maternal Instrumental Help 
Paternal Esteem Support 
Paternal Instrumental Help 
Step One (Path a. Figure 2): Interactions Predicting Adoptee Outcomes 
Female Males 
Biological ASP Biological Ale. Biological ASP Biological Ale. 
Preschool ADHD APAx 
APK*** 
APAx 
APK*** 
Grade School ADHD APAx 
APK*** 
APAx 
APK*** 
Child Conduct 
Aggression APAx APK** APAx APK** BPAxAPK** 
Alcohol BPAxAPK*** 
Adult ASP 
Generalized Anxiety BPAxAPK* BPAxAPK** 
Self-Esteem BPAxAPK** 
Step Two (Path c. Figure 2): Correlation Between FES and Adoptee Outcomes for Female Adoptees 
Adoptee Report Father Report 
Intell.-Cult. Orien. Expressiveness Independence 
Alcohol ** 
Generalized Anxiety 
Self-Esteem 
Step Three: Mediated Moderation Family Environment Scale 
Female* Male** 
Father Report Adoptee Report Mother Conflict 
Biological Parent Anti-Social Personality 
Preschool ADHD 
Grade School ADHD 
Aggression 
Generalized Anxiety ^ 
Biological Parent Alcoholism 
Preschool ADHD 
Grade School ADHD 
Aggression 
Alcohol 
Generalized Anxiety 
216 
Self-Esteem ;; 
* Father report environment uncorrelated with female outcomes. 
•• Male oatcomes predicted by BPA x APK, whereas environment predicted by APA x APK. 
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